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COMMITTEE  ON  DENTAL  SCIENCE  AND  LITERATURE: 

C.  R.  E.  KOCH  (to  serve  three  years),    -        -        -  Chicago 

HOMER  JUDD  (to  serve  two  years),      -        -        -  Alton 

GEO.  A.  CHRISTMAN  (to  serve  one  year),  -  Chicago 


COMMITTEE  ON  DENTAL  ART  AND  MECHANISM : 

JAS.  A.  SWASEY  (to  serve  three  years),       -        -  Chicago 

J.   FRANK  MARRINER  (to  serve  two  years),       -  Ottawa 

WM.  H.  TAGGART  (to  serve  one  year),       -        -        Freepokt 


MINUTES  OF  TRANSACTIONS 


OF  THE 


TWENTIETH  ANNUAL  MEETING. 


By  J.   W.   WASSALL,   M.D.,  D.D.S., 

SECRETARY. 


The  Twentieth  Annual  Meeting  of  the  Illinois  State  Dental 
Society  was  held  in  the  Senate  Chamber,  at  Springfield,  on  Tuesday, 
May  13th,  1884,  continuing  four  days. 

The  first  session  was  called  to  order  at  10:20  a.m.,  by  the 
President,  Dr.  Edmund  Noyes  of  Chicago.  Eev.  Mr.  Post  of 
the  Congregational  Church,  invoked  the  divine  blessing  on  the 
proceedings  of  the  Society. 

The  minu^s  of  the  last  annual  meeting,  having  been  printed 
and  distributed,  were  not  read. 

The  list  of  active  members  is  as  follows  ;  those  in  italics  hav- 
ing been  present  some  time  during  the  meeting,  and  those  marked 
with  an  asterisk  (*)  having  sent  dues : 

Allen,  E.  H.,  Freeport.  Call,  E.  B.,  Peoria. 

*Allport,  W.  W.,  Chicago.  Cameron,  Geo.  M.,  Carrollton. 

Baker,  D.  B.,  Quincy.  Campbell,  J.,  Bloomington. 

Baldwin,  C.  V.,  Danville.    *  Carpenter,  Geo.  T.,  Chicago. 

Beckwith,  T.  W..  Sterling.  Christianer,  F.,  Abingdon. 

Black,  G.  v.,  Jacksonville.  Christman,  Geo.  A.,  Chicago. 

Blythe,  J.  M.,  Decatur.  Clark,  A.  B.,  Chicago.  *..^ 

Brophy,  T.  W.,  Chicago.  Collins,  J.  W.,  Lincoln. 

*Brown,  A.  E.,  Chicago.  Cormany,  J.  W.,  ^Mount  Carroll. 
2                                              (9) 
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Creswell,  J.  J.,  Galena. 
Crouse,  J.  N.,  Chicago. 
Gushing,  Geo.  H.,  Chicago. 
David,  E.  B.,  Aledo. 
Davis,  J.  A.  W.,  Galesburg. 
JJacis,  K.  B.,  Springfield. 
Dean,  W.  W.,  Lacon. 
Dorn,  C.  P.,  Naperville. 
Downing,  J.  M.,  Macomb. 
Duncan,  E.,  Jacksonville. 
Duncan,  S.  F.,  Wilmington. 
Dicight,  C.  R.,  Danville. 
Fisher,  J.  W.,  Bloomingtou. 
Fitch,  Henry  H.,  Pekin. 
Fraenkel,  Wilhelra,  Chicago. 
'Freeman,  A.  W.,  Chicago. 
Freeman,  D.  B.,  Chicago. 
Gardiner,  Frank  H.,  Chicago. 
Gill,  Henry  C,  Rockfonl. 
Gilmer,  T.  L.,  Quincy. 
Green,  E.  J.,  Peoria. 
Ouffin,  E.  L.,  Chicago. 
Hanaford,  M.  L.,  Rockford. 
Hand,  M.  F.,  Joliet. 
Harlan,  A.  W.,  Chicago. 
Harrington,  G.  H,  Delavan. 
Harrison,  B.  T.,  Gibson  City. 
Haskell,  L.  P.,  Chicago. 
Henry,  Charles,  Jacksonville. 
Honsinger,  E.,  Chicago. 
Howard,  G.  0.,  Waukegan. 
Hurtt,  J.  M.,  Mount  Vernon. 
Hyde,  J.  H.  Lewiston. 
Johnston,  \Vm.  A.,  Peoria. 
Kester,  P.  J.,  Chicago. 
King,  E.  F.,  Macomb. 
Kitchen,  C.  A..  Rockford. 
Koch.  C.  li.  E.,  Chicago 
Lane,  Wm.  J.,  Decatur. 
Lawrence,  R.  Neal,  Lincoln. 
Lionberger.  J.  M.,  Dallas  Citj'. 
McCoy,  T.  H.,  Pana. 
Magill,  W.  T.,  Rock  Island. 
Mnrriner,  J.  Frank,  Ottawa. 
Marshall,  John  S.,  Chicago. 
Martin,  W.  C,  Peoria. 
Matteson,  A.  E.,  Chicago. 
Matteson,  (J.  F.,  Chicago. 
Miles,  Geo.  S.,  Jersey ville. 


Moody,  J.  D.,  Meudota. 
Moody,  Mrs.  Kate  C,  Mendota. 
Murphy,  J.  D.,  Bushnell.  >-— 
Nelson,  Xels.,  Chicago. 
Newkirk,  Garrett,  Chicago. 
Noyes,  Edmund,  Chicago. 
Ormsbee,  W.  W.,  Geneva. 
*Ottofy,  Louis^  Oitofy,  Dak.  T. 
Patrick,  J.  J.  R.,  Belleville. 
Patten,  M.  H,  Springfield. 
Peck.  J.  W.,  Canton. 
Phelps,  J.  R.,  Chicago. 
Phillips,  L.  T..  Nashville. 
Pitwood,  E.,  Kankakee. 
Pollock,  D.  J.,  Sterling. 
Prichett.  T.  W.,  Whitehall. 
Priestman,  Wm.  H,  Pontiac. 
Pruyne,  C.  P.,  Chicago. 
Reid,  Jds.  G.,  Chic>igo. 
Robbins,  E.  M.,  Carthage. 
Rohland,  C.  B.,  Alton. 
Salter,  G.  B.,  Joliet. 
Sawhill,  F.  H,  Clinton. 
Schadle,  A.  C,  Warren. 
Sitherwood,  Geo.  D.,  Bloomington. 
Smith,  H.  J.,  Quincy. 
Stephens,  J.  W.,  Dixon. 
Stevens,  W.  A.,  Chicago. 
Stone,  E.  C,  Galesburg. 
Sturgiss,  S.  M.,  Quinc\-. 
Sudduth,  Will.  X.,  Bloomington. 
Sunderland,  D.  E.,  Freeport. 
Sicain,  E.  D.,  Chicago. 
Swasey,  J.  A.,  Chicago. 

Taggart,  W.  H.,  Freeport. 

Talbot,  E.  S.,  Chicago. 
*Taylor,  C.  R.,  Streator. 

Thompson,  J.  F..  Chicago. 

Tibbets,  C.  J.,  Quincy. 

Toicnsend,  H  H.,  Pontiac. 

Verbeck,  S.  //.,  Lena. 

Waltz,  A.  S.,  Decatur. 

Waltz.  Geo.  W.,  Decatur. 

Wassail,  J.  W.,  Chicago. 

Whetler,  Thos.  B.,  Chicago. 

Widenham,  J.  C,  Jacksonville. 

Willson,  O.,  Aurora. 

Wonderly,  Thos.  G.,  Galena. 

Woodward,  W.  B.,  Peoria. 
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During  the  four  days  of  the  meeting  the  following  named  new 
members  were  elected  and  qualified  : 


Ames,  W.  B.,  Chicago. 
Burrews,  A.  E.,  "Walaut. 
Fishburn,  J.  M.,  EI  Paso. 
Goebel,  Robert,  Lincoln. 


Gregory,  C.  L.,  Chicago. 
.Mcintosh,  F.  H.,  Bloomington. 
Mace,  R.  H.,  Belleville. 


Dr.  Homer  Judd,  late  of  St.  Louis,  and  now  of  Alton,  was^ 
transferred  from  corresponding  to  activje  membership. 

Dr.  F.  W.  Dean  of  Des  Moines,  and  Dr.  C.  W.  Stutenroth 
of  Watertown,  D.  T.,  were  elected  corresponding  members  of  the 
Society. 

The  following  is  a  list  of  the  honorary  and  corresponding 
members  with  their  residences,  so  far  as  known  to  the  Secretary. 
Those  whose  names  are  in  italics  were  present  at  the  meeting : 


G.  W.  Keeley,  Oxford,  Ohio. 
W.  H.  Eamea,  St.  Louis,  Mo. 
Edgar  Parks,  St.  Louis,  Mo. 
Is'aiah  Forbes,  St.  Louis,  Mo. 
H.  J.  MoEellops,  St.  Louis,  Mo. 
R.  J.  Poore,  Cincinnati,  Ohio. 
H.  S.  Chase,  St.  Louis,  Mo. 
W.  C.  Barrett,  Buffalo,  X.  Y. 
F.  A.  Brewer,  San  Francisco,  Cal. 
W.  N.  Morrison,  St.  Louis,  Mo. 
W.  O.  Kulp,  Davenport,  Iowa. 
/.  P.  Wilson,  Burlington,  Iowa. 
C.  C.  Chittenden,  Madison,  Wis. 
R.  S.  Rathbun,  Clinton,  Iowa. 
L.  C.  Ingersoll,  Keokuk,  Iowa. 
J.  faft,  Cincinnati,  Ohio. 


C.  R.  Butler,  Cleveland,  Ohio. 
H.  N.  Lewis,  Quincy,  111. 
C.  S.  Smith,  Lancaster,  Wis. 
J.  Ilardtner,  Springfield,  111. 
C.  W.  Spalding,  St.  Louis,  Mo. 
A.  H.  Fuller,  St.  Louis,  Mo. 
Geo.  A.  Bronsou,  St.  Louis,  Mo. 
J.  G.  Templeton,  Pittsburg,  Pa. 
Gale  French,  Pittsburg,  Pa. 
Jno.  B.  Morrison,  Indianapolis, Lid. 
George  Watt,  Xenia,  Ohio. 
Thomns  W.  Beed,  Macon,  Mo. 
J.  W.  Reed,  Mexico,  Mo. 
F.  W.  Dean,  Des  Moines,  lowis. 
C.  W.  Stutenroth,  Watertown,  D.  T. 


Dr.  -M.  H.  Patten,  in  the  capacity  of  a  citizen,  welcomed  the 
Society  to  Springfield,  and  as  Chairman  of  the  Executive  Com- 
mittee reported  the  printed  programme  previously  distributed 
as  the  order  of  exercises  for  the  meeting. 

The  committee  also  recommended  that  two  members  of  the 
Executive  Committee  for  the  twenty-first  annual  meeting  be 
elected  earlv  in  this  meetino-. 

Dr.  L'rophy  moved  the  adoption  of  the  above  report,  except- 
ing that  part  of  the  report  recommending  the  election  of  two 
members  of  the  next  Executive  Committee.     Carried. 


12  Transactions  of  the 

The  Committee  on  Publication  reported  as  follows  : 

Mr.  President  and  Oentlemen  of  the  Illinois  State  Dental  Society: 

Your  Committee  have  caused  to  be  published  and  distributed 
450  copies  of  the  Transactions  for  the  year  1883,  except  a  few 
copies  which  are  still  on  hand. 

Appreciating  the  utility  of  Dr.  Black's  chart  showing  the 
lines  of  contemporaneous  calcification  of  the  teeth,  the  Committee 
have  had  500  printed  in  card  form,  to  hang  near  the  operator's 
chair  for  easy  reference.  They  are  for  sale  by  dealers  and  the 
Secretary. 

The  bill  of  expenses  is  as  follows  : 

Dr. 

To  printing  and  binding,  in  paper  and  cloth,  450  copies,  as  per  bill  of 

Ransom  ct  Randolph $163  50 

To  engraving  cuts,  as  per  bills  of  Photo  Engraving  Co.,  of  New  York. .  108  40 

To  printing  500  of  Dr.  Black's  charts 6  50 

To  Postage,  Express,  Cartage  and  Freight  charges  on  Transactions, 

Correspondence,  Copy,  Proofs,  Stationery,  etc 45  10 

$323  50 
Cr. 

Received  from  sale  of  Transactions |4  00 

Dr.  Black's  charts 3  50         7  50 

$316  00 

As  regards  the  printed  forms  for  tabulating  the  condition  of 
the  teeth  of  school  children,  your  Committee  desire  that  further 
time  may  be  granted  them. 


REPORTS  OF  OFFICERS. 


secretary's  report. 


Mr.  President  and  Oentlemen  of  the  Illinois  State  Dental  Society  : 

Your  Secretary  offers  the  following  annual  report : 

The  number  of  active  members  at  date  of  the  last  report  was 106 

The  number  of  new  members  received  in  1883. 17 

Making  a  total  of 123 
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There  are  now  lost,  by  resignation,  one, 

Dr.  W.  P.  Richards; 
By  non-payment  of  dues  : 

Drs.  R.  H.  Antes,  Geneseo, 
J.  H.  Kennicott,  Chicago, 
W.  H.  Mills,  Freeport, 
O.  H.  Smith,  Sj^camore, 
E.  H.  Stewart,  Joliet 


Leaving  a  membership  at  this  time  of ...    117 

Drs.  Geo.  Watt  of  Xenia,  Ohio,  Thos.  W.  Reed  of  Macon, 
Mo.,  and  J.  W.  Reed  of  Mexico,  Mo.,  were  made  corresponding 
members  at  the  meeting  in  1883 ;  and  tlie  present  number  of 
honorary  and  corresponding  members,  so  far  as  known  to  the 
Secretary,  is  thirty. 

The  receipts  for  dues  and  initiation  fees  were  $500,  for  which 
amount  the  Treasurer's  receipts  are  herewith  submitted. 

Delinquent  notices  have  been  sent  as  usual  to  the  members 
in  arrears,  twice  during  the  year,  and  to  each  of  those  who  are 
now  dropped  for  non-payment  of  dues  a  personal  letter  has  very 
recently  been  written,  drawing  attention  to  Section  1  of  Article  lY 
of  the  By-Laws — except  in  the  case  of  Dr.  Kennicott,  who 
informed  me  personally  that  it  was  his  desire  to  be  dropped  from 
membership.  Respectfully  submitted, 

J.  W.  Wassall,  Secretary. 

tkeasueer's  report. 

Mr.  President  and  Gentlemen  of  the  Illinois  State  Dental  Society  : 

Your  Treasurer  offers  the  following  annual  report : 

Receipts. 

To  balance  received  from  last  Treasurer $209  08 

To  amount  received  from  Secretary,  August  16,  1883 428  00 

May  13,  1884 72  00 

$709  08 

Disbursements. 

By  cash  as  per  Voucher,  No.  50 $  25  00 

' "           "    49 100  00 

."      *'           "           "           "    51 32  50 

"      "           "           "           "    52 80  00 

"      "           "           "           "    53 56  00 

"      '■           "           "           "    54 50  00 

"      "           "           "           "    55 170  00 

"      "           "           "           "     56 45  10 

Exchange 75 


Total  Disbursements $559  35    $559  35 

Balance  in  Treasury $149  73 

J.  Campbell,   Treasurer. 


14:  Tkansactions  of  the 

Dr  ]3ro])hy  moved,  tliat  during  the  order  of  iiiiscellaneous 
business  at  tlie  Wednesday  morning  session,  there  be  elected  two 
members  of  the  Executive  Committee  for  the  twenty-first  annual 
meeting,  their  power  not  to  supersede  that  of  the  present  Executive 
Committee.     The  motion  prevailed. 

The  Chair  appointed  Dr.  J.  Frank  Marriner  of  Ottawa,  to 
act  on  the  Executive  Committee  in  place  of  Dr.  C.  R.  Taylor, 
absent. 

The   Board   of  Examiners   reported,   recommending    W.    B. 
Ames.  D.D.S.    of  Chicago,  and    C.   L.  Gregory,  D.D.S.   also  of 
Chicago,  as  candidates  for  membership. 

Dr.  Koch  moved  that  both  candidates  be  voted  for  at  one 
ballot,  and  if  any  negative  votes  be  cast  then  that  each  name 
should  be  voted  for  separately. 

The  candidates  were  unanimously  elected. 

The  Vice  President,  Dr.  H.  H.  Townsend  of  Pontiac,  took 
the  chair,  and  the  President  read  the  annual  address. 

Dr.  Koch  moved,  that  that  part  of  the  President's  address 
suggesting  the  appointment  of  Standing  Committees,  be  referred 
to  a  Special  Committee  of  three,  consisting  of  Drs.  Black,  Cushing 
and  Kitchen,  for  deliberation,  and  that  this  committee  report  at  the 
present  meeting  of  the  Society. 

Dr.  Brophy  moved  that  all  papers  which  are  to  be  read  at 
this  meeting  be  forthwith  placed  in  charge  of  the  Secretary,  to 
prevent  delay  in  carryin;^^  out  the  programme.     Carried. 

ihe  Society  adjourned  till  2:30  p.  m. 

TUESDAY    AFTERNOON    SESSION. 

The  Society  was  called  to  order  at  2:30  p.m.  by  President 
Noyes.  The  minutes  of  the  morning  session  were  read  and 
approved. 

There  was  read  bv  the  Secretary  an  invitation  to  the  Society 
from.  Mr.  O.  H.  Oldroyd,  to  visit  the  old  home  of  Abraham 
Lincoln.  The  Society  agreed  to  go  in  a  body,  at  5  p.  m.,  on 
Wednesday. 
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Dr.  Harlan,  as  Chairman  of  the  Committee  to  obtain  informa- 
tion concerning  a  Section  on  Dentistry  in  the  International 
Medical  Congress,  reported  that  he  had  written  a  letter  of  inquiry 
to  Charles  S.  Tomes,  of  London,  early  in  the  year,  the  reply  to 
which,  and  a  lack  of  any  references  to  a  dental  section  in  the  Medical 
and  Dental  Journals,  led  him  to  judge  that  our  specialty  would 
not  be  represented  in  the  Congress. 

On  motion  the  report  was  accepted  and  the  Committee  dis- 
charged. 

Dr.  S.  F.  Duncan  of  Wilmington,  read  his  paper,  entitled 
"Exposed  Dental  Pulps,  and  their  Treatment." 

The  discussion  of  the  subject  was  opened  by  Dr.  J.  N.  Crouse, 
who  was  followed  by  Drs.  Patrick,  A.  W.  Freeman,  Townsend, 
Dorn,  Nelson,  Noyes,  Fames,  Spalding,  Black,  Sitherwood,  New- 
kirk,  Ingersoll,  Cushing,  Brophy  and  Harlan,  and  then  passed. 

On  motion  of  Dr.  Crouse,  physicians  who  might  be  present, 
and  dentists  from  other  States,  were  invited  to  participate  in  the 
discussions. 

The  Society  adjourned  to  meet  on  "Wednesday  at  9  a.  m. 


SECOND  DAY — Wednesday  Morning  Session. 

The  Society  was  called  to  order  at  9:25  a.m.,  by  President 

Noyes. 

The  minutes  of  the  preceding  session  were  read  and  approved. 

President  Noyes,  for  the  Publication  Committee,  explained  the 
delay  in  distributing  the  Transactions  of  the  last  annual  meeting. 

According  to  the  resolutions  adopted,  as  per  recommendation 
of  the  Executive  Committee,  two  members  of  the  Executive  Com- 
mittee for  the  twenty-iirst  meeting  were  balloted  for. 

Dr.  Koch  moved  that  in  all  elections  during  this  annual  meet- 
ing, the  three  persons  having  the  largest  number  of  votes  at  the 
informal  ballot  shall  be  the  candidates,  and  after  each  formal  ballot 
the  candidates  having  the  least  number  of  votes  shall  be  dropped. 
Carried. 
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The  ballot  for  two  members  of  the  Executive  Committee 
resulted  in  the  election  of  Dr,  D.  J.  Pollock  of  Sterling  (Chair- 
man), and  Dr.  C.  F.  Matteson  of  Chicago. 

Dr.  Black,  Chairman,  reported  the  following : 

To  the  President  and  Members  of  the  Illinois  State  Dental  Society  : 

Your  Committee,  appointed  to  consider  and  report  on  the 
recommendations  contained  in  the  President's  address,  beg  leave 
to  oiFer  the  following,  and  recommend  its  adoption  : 

Resolved,  That  the  following  Committees  be  created : 

First,  A  Committee  consisting  of  three  members,  on  Dental  Science  and 
Literature,  whose  duty  it  shall  be  to  report  annuall3-,  on  the  first  day  of  the  annual 
meeting,  on  the  progress  of  science  and  literature  as  appertaining  to  dentistry, 
and  give  a  resume  of  all  that  may  be  new  and  important. 

Second,  A  Committee  of  Three,  on  Dental  Art  and  Invention,  whose  duty 
shall  be,  to  report  on  [the  first  day  of  each  annual  meeting]  the  advance  made 
during  the  year  in  the  arts  and  inventions  appertaining  to  dentistry. 

The  members  of  these  Committees  shall  be  selected  with  reference  to  their 
special  fitness  for  these  duties,  and  be  appointed  by  the  President. 

The  term  of  office  shall  be  for  three  years,  after  the  first  appointment, 

which  shall  be  for  one,  two  and  three  years. 

G.  V.  Black, 

Geo.  H.  Cushing, 

C.  A.  Kitchen, 

Committee. 

The  report  was  adopted,  and  the  Chair  stated  that  the  Com- 
mittee would  be  appointed  later  in  the  meeting. 

Dr.  Black  offered  the  following  preamble  and  resolution : 

"WnEREAS,  The  manner  and  time  of  the  publication  of  the  Transactions  of 
this  Society  have  not  always  been  entirely  satisfactory:  and. 

Whereas,  There  seems  to  be  a  need  of  a  truly  Scientific  Dental  Journal; 
therefore. 

Resolved,  That  a  Committee  of  Three  be  appointed  bj'  the  Chair,  who  shall 
carefully  consider  the  advisability  of  establishing  a  Monthly  Journal  of  not  less 
than  sixty  pages,  at  a  price  of  not  less  than  ($5.00)  five  dollars  per  year,  which 
shall  be  under  the  direction  of  this  Society  and  the  Chicago  Dental  Society, 
or  one  of  them  individuall}-,  and  shall  journalize  the  proceedings  of  each  of 
these — and  call  out  the  best  work  of  the  best  men  in  the  profession  outside  of 
these  organizations. 

Resolved,  That  this  Committee  shall  report  at  the  next  annual  meeting  of 
this  Society. 

Resolved,  That  the  Chicago  Dental  Society  be  requested  to  appoint  a  Com- 
mittee to  act  in  conjunction  with  the  Committee  of  this  Society. 
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The  resolution  was  discussed  by  Drs.  Stiirgiss  and  Grouse, 
and  on  motion  of  Dr.  Koch  was  adopted. 

Mrs.  Dr.  Kate  C.  Moody  of  Mendota,  read  a  paper,  entitled 
"Keflex  Pain." 

The  discussion  was  opened  by  Dr.  Gilmer  of  Quincy,  who 
was  followed  by  Drs,  A.  W.  Freeman,  Black,  Reid,  Sudduth, 
W.  H.  Conrad  of  St.  Louis^  Patrick,  Townsend,  Sitherwood  and 
Noyes,  and  the  subject  was  passed. 

Dr.  W.  H.  Eames  of  St.  Louis,  read  a  paper  entitled, 
"Origin  of  the  Defective  Tooth  Structure,  known  as  Pitted, 
Furrowed,  or  Cribriform  Enamel." 

On  motion  the  discussion  of  this  subject  was  laid  over  until 
the  afternoon  session. 

Adjourned  to  meet  at  2:30  p.  m. 

WEDNESDAY    AFTERNOON    SESSION. 

The  Society  was  called  to  order  by  the  President  at  2:45  p.  m. 

The  Board  of  Examiners  recommended  for  active  member- 
ship Robert  Goebel,  D.D.S.  of  Lincoln,  R.  H.  Mace,  D.D.S. 
of  Belleville,  A.  E.  Burrews  of  Walnut ;  and  for  corresponding 
membership,  Dr.  F.  W.  Dean  of  Des  Moines,  Iowa. 

In  the  matter  of  the  election  of  the  active  members,  Dr.  Koch 
moved  that  the  three  candidates  be  voted  for  at  one  ballot,  and  in 
case  of  a  negative  vote  they  be  voted  for  separately.     Carried. 

They  were  unanimously  elected. 

Dr.  Dean  was  elected  a  corresponding  member  by  a  viva  voce 
vote. 

On  motion  of  Dr.  Brophy,  Drs.  Stone,  Koch  and  Woodward 
were  made  a  Committee  on  New  Appliances  and  Inventions,  with 
instructions  to  report  to  the  Society  during  the  order  of  miscel- 
laneous business,  Thursdav  afternoon. 

The  discussion  of  Dr.  Eames'  paper  was  opened  by  Dr.  L.  C. 
Ingersoll,  followed  by  Drs.  Black,  Sudduth,  Crouse  and  Judd,  and 
the  subject  was  passed. 

Dr.  Homer  Judd  read  a  paper  entitled,  "Inflammation." 


18  Transactions  of  the 

The  hour  having  arrived  for  visiting  the  old  home  of  Abraham 
Lincoln,  the  discussion  was  postponed,  and  the  Society  adjourned 
till  8  p.  M. 

WEDNESDAY    EVENING    SESSION. 

The  President  called  the  Society  to  order  at  8:15  p.  m. 

The  minutes  of  the  preceding  session  were  read  and  approved. 

The  Secretary  read  an  announcement  of  the  meeting  of  the 
National  Dental  Association  of  the  United  States  of  America. 

The  Chair  presented  a  communication,  asking  the  Society 
to  appoint  delegates  to  meet  representatives  from  other  State 
Societies  for  the  formation  of  a  National  Dental  Association. 

On  motion  the  call  was  laid  on  the  table  indetinitely. 

The  Board  of  Examiners  recommended  for  active  membership 
Dr.  F.  H.  Mcintosh  of  Bloomington. 

The  candidate  was  unanimously  elected. 

The  special  order  of  the  evening  was  then  taken  up,  viz. : 

The  reading  of  an  essay,  by  Will.  X.  Sudduth,  entitled 
"  Dento-Embryonal  Histology.'' 

The  subject  was  discussed  by  Drs.  Black  and  Ingersoll.  and 
passed. 

The  regular  order  was  then  recurred  to,  viz.  :  The  discussion 
of  Dr.  Judd's  p'aper  on  '' Inflammation.'"  Drs.  Crouse,  J.  Taft 
and  Black  spoke  on  the  subject,  and  it  was  passed. 

The  following  morning  having  been  set  aside  for  clinics,  the 
Society  adjourned  to  meet  Tiiursday  at  2:3('  v.  m. 


THIRD  DAY— Thursday  Morning— (Clinics.) 

The  following  named  gentlemen  operated  : 

Edgar  D.  Swain,  Chicago.     (Gold  Crown.) 

H.  H.  Townsend,  Pontiac.     (Root  Filling. ) 

W.'N.  Conrad,  St.  Louis.     (Porcelain  Crown.) 

E.  Honsinger.  Chicago.     (Filling  with  Crystal  Gold.) 
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W.  T.  Magill,  Kock  Island.     (Gold  Filling.) 
J.  A.  Swasey,  Chicago.     (Filling  with  Gold  and  Tin.) 
J.  G.  Eeid,  Chicago.     (Filling  Eoots  with  Gutta  Percha.) 
T.  W.  Brophj,  Chicago.     (Devitalized  a  Pulp  with  Red-Hot 
Platinum  "Wire.) 

Dr.  How,  Philadelphia.     (Crown.) 

THURSDAY    AFTERNOON    SESSION. 

The  President  called  the  Society  to  order  at  2:40  r.  m. 

The  minutes  of  the  preceding  session  were  read  and  approved. 

The  Committee  on  Kew  Appliances  and  Inventions  were 
granted  further  time  to  report. 

The  Board  of  Examiners  recommended  for  active  membership, 
Dr.  J.  A.  Bowman  of  Shelbjville,  and  Homer  Judd,  M.  D.  of 
Alton. 

The  Chair  ruled  that  both  candidates  would  be  balloted  for 
together,  and  in  case  of  no  negative  votes  they  would  be  declared 
elected. 

The  candidates  were  unanimously  elected. 

President  Koyes  stated  that  Dr.  Judd,  as  a  resident  of  St. 
Louis,  had  long  been  a  corresponding  member,  but  now  having 
moved  into  the  State  this  action  was  taken  in  order  to  retain  his 
membership. 

Dr.  Black  said  that  Dr.  Judd,  as  a  corresponding  member, 
had  been  an  earnest  and  valuable  worker  in  the  Society  since  its 
organization,  and  moved,  as  a  special  mark  of  honor  to  Dr.  Judd, 
that  his  dues  to  this  Society  be  remitted  for  life. 

Dr.  Cushing,  in  seconding  the  motion,  said,  that  to  Dr.  Judd, 
more  than  to  any  one  man,  the  Society  was  de])endent  for  its 
progress  and  its  success. 

Dr.  Bropliy  moved  that  all  properly  authenticated  bills  on 
account  of  this  meeting  be  paid  by  the  Executive  Committee. 
Carried. 

On  motion  of  Dr.  Stevens,  Dr.  Koch's  paper  was  made  the 
special  order  under  the  head  of  essays  and  discussions  on  Friday 
morninu'. 
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The  Chair  aniionnced  the  appointment  of  the  committee  to 
consider  the  advisability  of  establishing  a  Monthly  Dental  Journal 
as  follows:  Drs.  G.  v/Black,  J.  D.  Moody  and  T.  W.  Erophy. 

The  special  order  was  then  called,  and  Dr.  W.  H.  Taggart 
of  Freeport,  read  his  essay,  entitled  "Chemistry." 

The  discussion  was  opened  by  Dr.  Talbot,  followed  by  Drs. 
Black  and  Cushing.     The  subject  was  passed. 

Dr.  Patrick  read  his  paper,  entitled  "A  Stray  Leaf  from  the 
First  Chapter  on  Dental  Education.'' 

Dr.  G.  V.  Black  of  Jacksonville,  read  his  paper,  entitled 
"  Specialists  and  Specialties." 

The  discussion  of  the  subject  was  postponed. 

Dr.  Koch  read  the  report  of  the  Committee  on  New  Appliances 
and  Inventions,  as  follows  : 

Your  Committee,  appointed  to  examine  New  Appliances,  beg 
leave  to  submit  the  following  report : 

Various  new  inventions  and  appliances  in  mechanical  and  operative 
dentistry  have  been  submitted  for  our  inspection,  and  we  present  the  following 
as  worthy  of  notice  : 

In  the  operative  department  we  call  your  attention  to  the  S.  S.  White 
No.  7  hand  piece  for  the  dental  engine  ;  to  Bonwill's  universal-joint  hand  piece; 
to  Hodges'  right  angle  universal-chuck  hand  piece ;  to  a  fine  syringe  point  of 
Dr.  Call's ;  to  White's  capillar}-  dropper ;  to  a  gas  annealing  lamp,  introduced  by 
the  White  Manufacturing  Company;  to  Howe's  screw  driver;  to  a  method  of 
waxing  tape,  suggested  by  Dr.  Shepherd,  of  Boston,  for  the  purpose  of  separating 
teeth  ;  and  a  single-jointed  clamp  has  also  been  shown  us  by  J.  W.  Collins. 

We  also  desire  to  call  your  attention  to  Dr.  Templeton's  method  of  making 
articulating  casts  for  full  upper  and  under  sets  of  teeth,  which  he  will  explain 
personally,  if  permitted. 

In  the  mechanical  department  we  call  your  attention  to  Fletcher's  new 
annealing  and  soldering  lamp;  Dr.  Swasey's  method  of  making  corundum  and 
rubber  disks,  and  die  for  same;  to  a  new  disk  mandrel  and  mounter,  for  mount- 
ing paper  disks;  to  Collins' gas  blow-pipe;  to  Collins'  paper  disk  cutter;  and  to  a 

set  of  three  spatulas  or  carvers  for  plastic  work. 

E.  C.  Stone, 

C.  R.  E.  Koch, 

W.    B.   WOODWAKD, 

Committee. 

Dr.  McKellops  of  St.  Louis,  commended  the  Bonwill  dental 
engine  with  universal  joint,  and  described  the  method  of-preparing 
and  using  waxed  tape  for  separating  teeth. 
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Dr.  J.  G.  Templeton  of  Pittsburg,  explained  his  method  of 
articulating  full  sets  of  artificial  teeth,  which  obviates  the  necessity 
for  grinding  off  the  cusps,  when  first  inserted. 

Dr.  J.  A.  Swasey  of  Chicago,  exhibited  a  contrivance,  and 
explained  his  method  of  making  and  mounting  corundum  polishing 
points  by  means  of  it. 

Adjourned  to  meet  at  7  o'clock  p.  m. 

THURSDAY   EVENING   SESSION. 

The  Society  was  called  to  order  by  the  President  at  8  p.  m. 

The  minutes  of  the  preceding  session  were  read,  corrected  and 
approved. 

On  motion  of  Dr.  Koch,  the  Secretary  was  directed  to  trans- 
mit to  Mr.  Oldroyd  the  thanks  of  the  Society  and  assurance  of 
their  individual  appreciation  of  the  privilege  of  visiting  the  old 
home  of  Abraham  Lincoln. 

» 

The  Executive  Committee  reported  the  accounts  of  the  Publi- 
cation Committee,  Secretary  and  Treasurer  correct. 
On  motion,  their  report  was  accepted. 

Roll  calls  showed  that  eighty-six  active  members  and  twelve 
corresponding  and  honorary  members  had  been  present  during  the 
meeting. 

The  special  order  for  the  evening  was  then  called. 

Dr.  Will.  X.  Sudduth  of  Bloomington,  assisted  by  Prof. 
Seymour,  gave  a  lantern  exhibition  of  microscopical  drawings  and 
slides,  illustrating  the  development  of  the  jaws  aud  teeth. 

The  Society  adjourned  to  meet  Friday  morning  at  9  o'clock. 


FOURTH  DAY— Friday  Morning  Session. 

The  Society  was  called  to  order  by  the  President  at  9:30  a.  m. 
The  minutes  of  the  preceding  session  were  read  and  approved. 

Dn  Crouse,  for  the  Committee  on  Examination  of  Skulls  in 
the  Larger  Museums,  recommended  that  three  thousand  charts, 
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similar  to  the  one  prepared  for  this  purpose  by  Dr.  Patrick,  be 
printed  under  the  supervision  of  the  Committee  on  Piiblicati<jn, 
to  be  distributed  to  such  members  as  may  desire  them. 

On  motion,  the  report  was  accepted,  the  ccjmmittee  continued, 
and  the  recommendation  ordered  executed. 

The  Board  of  Examiners  recommended  for  active  membership. 
Dr.  F.  M.  Fishburn  of  El  Paso,  and  for  corresponding  member- 
ship, Dr.  C,  W.  Stutenroth  of  Watertown,  D.  T.,  who  were 
unanimously  elected. 

On  motion  of  Dr.  Grouse,  the  President  and  Secretary  were 
instructed  to  furnish  certificates  to  such  members  as  desire  to 
attend  the  American  Dental  Association. 

Casts  of  a  case  of  irregularity,  showing  the  deformity  and  its 
subsequent  correction,  were  exhibited  to  the  Society  by  Dr.  J. 
Campbell  of  Bloomington. 

The  Publication  Committee  made  the  folhnving  supplementary 
report,  which  was  accepted  : 

Your  Committee,  in  the  matter  of  publishing  and  distributing 
blanks  for  the  purpose  of  tabulating  the  conditions  of  children's 
teeth,  have  had  plans  under  careful  consideration  during  the  past 
year,  and  at  this  meeting  have  counseled  with  some  members  who 
are  peculiarly  interested  in  this  subject,  and  have  prepared  a  form 
which  will  enable  those  who  can  be  interested  in  the  work  to 
gather  valuable  statistics. 

On  the  recommendation  of  the  Executive  Committee,  one 
hundred  dollars  was  ordered  to  be  paid  to  the  Secretary,  and 
twenty-five  dollars  to  the  Assistant  Secretary. 

President  Noyes  oflered  the  following  additions  to  the 
By-Laws : 

J^irst,  The  Committee  on  Publication  shall  consist  of  the  Secre- 
tary and  Assistant  Secretary,  who  shall  have  power  to  cut  down, 
amend  or  leave  out,  in  preparing  the  Transactions  for  publication. 

Second^  That  the  resolution  adopted  at  the  meeting  in  188 J, 
concerning  honorary  and  corresponding  members,  be  incorporated 
into  the  iiv-Laws. 

Thirds  That  the  resolution  creating  the  office  of  Assistant 
Secretary  be  incorpc^rated  into  the  By-Laws. 
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Dr.  Black  offered  the  following  resolution,  which  was  adopted  : 

Resolved,  That  a  Supervisor  of  Clinics  shall  be  appointed  by  the  President, 
to  serve  one  year.  It  shall  be  the  duty  of  the  Supervisor  of  Clinics  to  make  all 
arrangements  for  the  holding  of  clinics  for  the  several  meetings  of  this  Society  and 
have  charge  of  the  rooms,  fixtures,  etc.,  and  shall  determine  who  shall  or  shall 
not  operate,  what  operations  shall  be  performed,  etc.  Shall  keep  a  record  of  all 
operations  in  a  book  provided  for  that  purpose,  and  make  a  report  to  the  Society 
annually,  at  the  first  session  after  the  holding  of  the  clinics  of  the  j'ear,  and  shall, 
as  far  as  possible,  report  the  results  of  operations  of  previous  years,  with  any 
observations  that  may  be  of  interest  or  benefit  to  the  progress  of  dental  art.  The 
Supervisor  may  appoint  one  or  more  deputies,  as  may  be  required. 

Dr.  Gushing  read  a  communication  from  the  Dentist's  Scientific 
and  Benevolent  Association,  which  he  was  pleased  to  recommend 
as  a  good  life  insurance  association. 

The  Secretary  was  directed  to  transmit  a  vote  of  thanks  to 
Prof.  Seymour  of  Normal,  for  his  assistance  in  Dr.  Sudduth's 
lantern  exhibition. 

The  President  announced  the  appointment  of  the  following 
Standing  Committees :  , 

0)1  Derdal  Science  and  Literature — Dr.  C.  R.  E.  Koch  to 
serve  for  three  years,  Dr.  Homer  Judd  to  serve  for  two  years, 
Dr.  Geo.  A.  Christman  to  serve  for  one  year. 

On  Dental  Art  and  Mechanism — Dr.  Jas.  A.  Swasey  to 
serve  for  three  rears.  Dr.  J.  Frank  Marriner  to  serve  for  two 
years.  Dr.  W.  H.  Taggart  to  serve  for  one  year. 

On  motion  of  Dr.  Frank  H.  Gardiner,  the  special  order  of  the 
morning  was  waived,  and  the  discussion  on  "Dental  Education" 
was  called  and  opened  by  Dr.  Gushing,  who  was  followed  by  Prof. 
Taft.     The  subject  was  passed. 

Dr.  Patten  moved  that  all  papers  be  read  and  the  persons 
appointed  to  open  the  discussions  be  heard  before  other  members 
be  allowed  to  discuss.     Garried. 


Dr.  W.  B.  Ames  of  Ghicago,  read  his  paper,  entitled  "  Some 
Applications  of  Electrolysis  in  Dentistry." 

On  motion,  Drs.  Black  and  Kitchen  were  appointed  a  Gom- 
mittee    to    invite   his   Excellenc}'    Governor    John    H.  Hamilton 

to  visit  the  Society.    He  was  presented  to  the  Society  by  President 

Noyes,  and  made  a  short  speech,  after  which,  on  motion,  a  recess 

of  five  minutes  was  taken  to  shake  hands  with  the  Governor. 


24  Transactions  of  the 

The  meeting  was  called  to  order  at  11:35  a.  m.,  and  Dr.  J.  J. 
R.  Patrick  of  Belleville,  read  a  paper,  entitled  "Irregularities," 
which  was  illustrated  with  models,  drawings  and  specimens. 

The  Society  adjourned  to  meet  at  2:30  p.  m. 

FRIDAY    AFTERNOON    SESSION. 

The  Society  was  called  to  order  by  the  President  at  2:45  p.  m. 

The  minutes  of  the  preceding  session  were  read  and  approved. 

Dr.  A.  W.  Harlan  oftered  the  following  amendment  to  the 
Bv-Laws : 

At  the  next  election  the  members  of  the  Executive  Committee 
shall  be  chosen  to  serve  for  one,  two  and  three  years  respectively, 
and  thereafter  one  member  shall  be  elected  annually  to  serve  three 
years — the  senior  member  of  the  Committee  to  be  its  Chairman. 

Dr.  Geo.  D.  Sitherwood  of  Bloomington,  offered  the  following 
amendment  to  the  By-Laws  : 

Firsts  That  any  practitioner  of  dentistry  in  good  standing 
within  the  State,  who  shall  be  recommended  by  three  members  of 
this  Society,  shall  upon  such  recommendation,  and  the  unanimous 
consent  of  the  Society,  be  known  as  student  or  probationary  mem- 
ber— such  membership  to  continue  for  one  or  two  years,  at  the 
option  of  such  member. 

Second,,  That  such  student  or  probationary  member  may  at 
any  session  of  this  Society,  upon  the  recommendation  of  the  Board 
of  Examiners,  be  voted  to  full  membership. 

Dr.  C.  R.  E.  Koch  of  Chicago,  read  his  essay,  entitled 
"Blinois  State  Dental  Society — "What  has  it  Accomplished?" 

The  discussion  was  opened  by  Dr.  C.  A.  Kitchen  of  Rock- 
ford,  who  was  followed  bv  Dr.  J.  N.  Crouse. 

ELECTION. 

The  election  of  officers  resulted  as  follows : 

President — H.  H.  Townsend  of  Pontiac. 
Vice-President — Mark  H.  Patten  of  Springfield. 
Secretary — J.  W.  "Wassail  of  Chicago. 
Treasurer — C.  R.  Dwight  of  Danville. 
Librarian — J.  "W".  Cormany  of  Mount  Carroll. 
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On  motion  of  Dr.  Cormany,  the  Secretary  was  authorized  to 
buy  a  desk  or  box  suitable  for  keeping  the  records,  papers,  etc., 
appertaining  to  the  secretaryship. 

Peoria  was  chosen,  on  tlie  first  ballot  without  a  dissenting 
vote,  as  the  place  for  holding  the  next  annual  meeting. 

For  resident  member  of  the  Executive  Committee,  Dr.  W, 
C.  Martin  of  Peoria,  was  elected. 

The  Chair  nominated  Dr.  J.  W.  Cormany  of  Mount  Carroll, 
to  fill  the  vacancy  in  the  Board  of  Examiners,  who  declined. 

The  Chair  then  nominated,  and  the  Society  elected  Dr.  Garrett 
Newkirk  of  Chicago,  to  be  a  member  of  the  Board  of  Examiners. 

The  Secretary  appointed,  and  the  Society  approved  Dr.  P.  J. 
Kester  of  Chicago,  for  Assistant  Secretary. 

The  newly  elected  ofiicers  were  installed. 
Ex-President  Noyes,  in  leaving  the  chair,  said : 

I  wish  to  thank  you  for  the  very  great  kindness  and  unex- 
pectedly complete  and  cordial  support  which  have  been  accorded 
me  during  this  meeting. 

I  appreciate,  more  fully  than  ever  before,  the  difiiculty  of 
administering  such  an  office  with  either  wisdom  or  efficiency. 
It  would  be  far  easier,  if  it  were  possible  for  the  President  to  know 
all  the  members  well,  and  to  estimate  fairly  the  character  and 
abilities  of  each. 

That  I  have  made  many  errors  and  mistakes  of  judgment  is 
too  apparent  to  need  confession.  Your  cordial  support,  notwith- 
standing, I  acknowledge  with  sincere  gratitude.  That  I  have 
acted  without  conscious  bias  from  personal  or  ambitious  motives 
I  beg  you  to  believe. 

I  am  proud  of  the  Illinois  State  Dental  Society.  Your 
strong  good  sense,  your  earnest  attention  to  matters  of  real 
importance,  and  the  rapidlj'  increasing  number  of  studious  men 
in  your  membership  aftbrd  the  brightest  promise  of  honors  and 
usefulness  awaiting  your  future. 

The  Executive  Committee  reported  the  expenses  of  the  meet- 
ing, §50.50,  and  all  bills  paid. 
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Dr.  K.  B.  Davis  moved  a  vote  of  thanks  to  the  proprietors  of 
the  Leland  House,  for  tlie  use  of  the  Ladies'  Ordinary  for  clinics, 
and  other  favors.     Carried. 

The  President  was  appointed  to  deliver  the  next  annual 
address. 

Dr.  Harlan  moved  that  the  Committee  on  Publication  have 
discretion  to  cut  down,  amend  or  leave  out  in  preparing  the 
Transactions  for  publication,  and  as  to  the  number  of  copies  to  be 
printed.     Carried. 

A  vote  of  thanks  was  moved  to  the  railroads,  for  their  reduc- 
tions in  rates  to  the  members  in  attendance.     Carried. 

A  vote  of  thanks  was  moved  to  the  Secretary  of  State,  for  the 
use  of  the  Senate  chamber  in  holding  the  meeting.     Carried. 

President  Townsend  appointed : 

For  Supervisor  of  Clinics — Dr.  Frank  H.  Gardiner  of 
Chicago, 

For  Corandttee  on  Infractions  of  tne  Code  of  Ethics — Dr.  Jas. 
G.  Keid  of  Chicago,  Dr.  M.  F.  Hand  of  Joliet,  and  Dr.  E. 
Duncan  of  Jacksonville. 

Dr.  Gushing  moved  a  vote  of  thanks  to  the  retiring  officers. 
Carried. 

Dr.  Gardiner  appointed  as  Assistant  Supervisors  of  Clinics, 
Dr.  W.  B.  Ames  of  Chicago,  and  Dr.  W.  B.  Woodward  of 
Peoria. 

The  minutes  of  this  session  were  read,  corrected  and  approved. 

The  Society  adjourned  to  meet  at  Peoria  on  the  second  Tues- 
day in  May,  ]885. 


ADDREmx,  mm  and  DisragioNS. 


ANNUAL  ADDRESS, 

BY    THE    PRESIDENT,    DR.    EDMUND    NOYES    OF    CHICAGO. 


Gentlemen  of  the  Illinois  State  Dental  Society  : 

Yoa  have  given  me  the  honor  which  carries  with  it  the  pleasant 
duty  to  bid  you  welcome  to  this  the  twentieth  annual  meeting  of 
our  Society,  and  to  furnish  the  introduction  to  the  good  things  that 
will  claim  your  attention  for  the  next  four  days.  I  am  not  aware 
that  the  year  has  been  a  specially  eventful  one  in  our  annals  ;  nor 
are  there  any  matters  concerning  the  organization  or  the  working 
methods  and  policy  of  the  Society  which  appear  to  require  any 
very  radical  changes  or  modifications.  These  I  believe  to  be 
essentially  correct  in  theory,  and  unusually  well  administered  in 
practice. 

It  is  now  seven  years  since  the  changes  were  made  in  the  Con- 
stitution and  Bj'-Laws  which  created  the  Board  of  Examiners,  and 
indicated  the  intention  on  the  part  of  the  Society  to  ascertain,  with 
some  care  and  thoroughness,  the  respectability  and  qualifications 
of  candidates  for  membership.  It  is  my  belief  that  the  best 
interests  of  the  Society  have  been  greatly  promoted  by  this  policy, 
and  probably  very  few  would  now  desire  to  return  to  the  old  slip- 
shod and  free  and  easy  way  of  admitting  members.  It  is  desir- 
able, rather,  to  raise  the  standard  a  little  higher,  and  make  our 
examinations  correspond  as  closely  as  possible  with  those  of  the 
State  Board  of  Examiners.  To  that  end  it  is  proper  that  the 
friendliest  relations  should  subsist  between  the  two  Boards,  and  the 
freest  possible  communication  and  good  understanding. 

(27) 
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I  congratulate  you  upon  the  spirit  of  harmony  and  friendliness 
which  has  always  characterized  our  membership,  and  the  large 
proportionate  number  who  have,  during  the  successive  years  of 
our  history,  become  mutually  well  acquainted.  Tiie  rapid  increase 
of  our  numbers  may  make  it  somewhat  more  difficult,  in  the 
future,  to  maintain  our  wonted  harmony  and  good  fellowship  of 
the  entire  number — a  little  more  patience  and  self  restraint,  a  little 
larger  charity  and  good  will  may  be  required  than  heretofore. 
(I  doubt  not  they  will  be  forthcoming  when  needed.)  The  greater 
the  proportion  of  our  membership  that  can  be  induced  to  attend 
the  meetings  with  regularity,  from  year  to  year,  and  especially  the 
greater  the  number  who  will  make  the  effort  necessary  to  contribute 
something  to  our  proceedings,  the  more  harmonious  and.  useful  we 
are  likely  to  become. 

Under  our  present  management  very  lew  men  can  get  admitted 
to  our  Society  who  haye  not  the  qualifications  necessary  to  make 
some  contributions  to  our  ]iroceedings ;  and  every  one  of  our  mem- 
bers should  feel  himself  under  obligation  to  do  so,  as  occasion  may 
require,  and  should  endeavor  to  7nake  occasion  at  reasonably 
frequent  intervals.  This  is  not  too  much  to  ask,  in  view  of  the 
very  wide  range  of  subjects  which  are  proper  to  be  brought  before 
us,  and  the  great  number  of  objects  that  might  be  prepared  for  our 
inspection. 

One  motive  you  all  have  in  coming  here  is  the  hope  of 
learning  something  new,  and  the  first  honors  may  rightly  be 
given  to  comnmnications  containing  something  new.  1  do  not 
mean  things  new  to  some  of  us  who  did  not  hapj)en  to  know  them 
before,  but  new  to  the  art  or  science  of  dentistry:  in  other  words, 
papers  giving  some  account  of  original  investigations  or  experi- 
ments. We  are  unusually  fortunate  in  the  number  of  our  members 
who  are  able  and  willing  to  spend  their  time  in  original  work,  and 
who,  from  year  to  year,  bring  us  the  results  of  their  labors  to  be 
made  public  in  the  meetings  of  this  Society. 

It  is  scarcely  second  in  importance,  and  is  often  quite  as  use- 
ful, to  pass  in  review  in  these  meetings  the  things  we  knew  before, 
and,  especially,  to  find  out  if  others  know  them  in  the  same  way 
that  Ve  do.  It  often  wonderfully  fortifies  a  man's  confidence  in 
himself  to  find  that  many  other  good  men  are  performing  opera- 
tions, or  conducting  their  practice   upon   the  same  methods  and 
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according  to  the  same  principles  as  himself.  Almost  any  man 
of  ordinary  intelligence,  and  having  had  a  reasonably  good  pro- 
fessional education,  is  quite  competent  to  choose  some  subject,  and 
in  the  course  of  a  year  to  gather  together  the  necessary  books  or 
periodicals  and  read  them,  or  to  make  the  needful  observations 
and  experiments,  and  then  to  write  a  paper  that  shall  present 
a  fairly  comprehensive  and  accurate  statement  of  knowledge, 
opinions  or  practice  relating  to  that  subject;  and  there  are  a 
hundred  different  matters  concerning  which  we  should  all  be  glad 
to  brighten  our  knowledge  or  freshen  our  recollection  in  that  way, 
at  very  frequent  intervals. 

It  would  be  equally  proper  and  useful  to  attempt  a  thorough 
and  exhaustive  study  and  discussion  of  some  subject,  or  part 
thereof,  concerning  which  an  ordinary  professional  education  con- 
fers only  a  general  and  elementary  knowledge  of  the  essential 
parts.  I  will  venture  to  enumerate  a  very  few  matters  that  seem 
to  me  worthy  to  be  prepared  for  some  of  our  future  meetings, 
in  the  hope  that  some  seeds  may  chance  to  fall  upon  good  ground 
and  prove  fruitful;  or,  if  the  seeds  should  not  be  well  chosen,  that 
at  least  some  soil  may  be  stirred  up  so  as  to  catch  and  nourish 
other  seeds  which  are  constantly  flying  about,  but  often  perish 
because  the  ground  on  which  they  fall  is  hard  and  sterile.  The 
men  who  do  original  work  need  little  suggestion  or  stimulus ; 
the}'  are  eager  students,  and  toil  aiid  delve  for  the  love  of  knowl- 
edge. It  would,  however,  be  a  useful  service  for  others  to  follow 
and  duplicate  their  experiments.  For  instance,  if  there  were  half 
a  dozen,  instead  of  one  or  two  of  our  members,  who  were  making 
microscopic  studies  and  preparing  specimens  to  discover  and  illus- 
trate all  the  steps  of  tooth  development,  the  confirmation  and  cor- 
rections of  numerous  independent  observers  would  be  valuable, 
and  the  history  would  sooner  be  made  complete  and  accurate. 
It  is  true,  however,  that  these  things  require  great  patience  and 
much  time,  and  but  few  can  undertake  them  if  they  would. 

The  investigation  of  the  relations  of  parasites  to  fermentation, 
and  the  particular  kinds  to  be  found  at  work  in  the  mouth  or  in 
carious  teeth,  and  a  determination  of  the  nature  and  effects  of  their 
digestive  solvents  and  waste  products,  must  be  undertaken  by 
somebod}',  and  appears  to  be  one  of  the  promising  fields  for  future 
cultivation. 
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If  a  considerable  number  of  men  were  to  make  careful  saliva 
tests,  with  reference  to  acidity  or  alkalinity ;  the  preponderance 
of  saliva  or  mucus  in  the  mixed  fluid  of  the  mouth ;  the  rela- 
tion of  alkalinity  or  acidity  to  the  presence  or  absence  of  tartar  and 
caries,  and  the  determination  of  whether,  in  alkaline  mouths,  the 
contents  of  carious  cavities  or  the  carious  dentine  itself  were  acid 
or  not;  the  determination  of  these  questions  of  fact,  by  numerous 
and  careful  experiments  (if  they  showed  any  uniformity  in  rela- 
tions or  results)  could  not  fail  to  be  interesting,  and  might  prove 
useful. 

The  methods  of  manufacture  of  gold  foil ;  the  different  forms 
and  conditions  in  which  it  may  be  used ;  the  theories  and  methods 
of  manipulation  most  suitable  for  the  different  forms ;  the  places 
for  which  each  is  most  appropriate ;  the  various  combinations  or 
juxtapositions  of  gold  with  other  metals  or  materials,  which  are  justi- 
fiable or  useful,  etc.,  would  furnish  a  subject  well  worthy  of  being 
carefully  worked  out  and  presented  every  few  years. 

The  therapeutic  or  irritating  or  toxic  effects  produced  by 
materials  that  are  or  might  be  used  for  fillings,  and  the  scope  of 
therapeutic  eftbrt  directed  to  the  improvement  or  preservation  of 
imperfect  or  carious  teeth,  are  matters  on  which  most  of  us  should 
be  glad  to  hear  all  that  is  now  known,  and  especially  glad  to 
have  additions  made  to  the  sum  of  present  knowledge. 

There  are  some  things  that  are  difticult,  if  not  impossible, 
to  be  accurately  understood  by  a  description  without  seeing  the 
thing  itself;  and  if  some  one  would  carefully  collect  a  number 
of  skulls  having  teeth  in  the  jaws,  so  as  to  include  specimens  of 
the  different  typical  forms  of  teeth,  from  those  with  long  bell- 
shaped  crowns  and  small  necks  to  those  with  short  crowns  and 
necks  as  large  as  grinding  surfaces,  and  indicate,  by  actual  cutting 
upon  the  different  teeth,  the  forms  of  separations  or  contours  most 
appropriate  to  be  given  to  each  in  operating  upon  them,  we  might 
be  able  to  understand  gentlemen  when  they  try  to  tell  us  how 
they  separate  teeth,  or  restore  contours,  or  cut  away  at  the  necks, 
etc.  Different  teeth,  in  the  same  mouth,  might  be  cut  differently, 
to  indicate  the  different  treatment  of  teeth  of  similar  shape,  accord- 
ing as  they  should  be  found  hard  or  soft,  much  or  little  decayed,  in 
young  or  (jld  people,  etc. 
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A  similar  collection  might  be  made  for  the  purpose  of  being 
used  as  models  for  prosthetic  dentistry  ;  only  it  might  be  necessary 
to  have  the  collection  somewhat  larger  in  number,  since  differ- 
ences in  the  shape  of  the  dental  arch,  and  different  arrangements 
of  the  teeth  in  the  arch,  would  be  of  equal  importance  as  the 
different  shapes  and  sizes  of  the  teeth  themselves.  The  value  of 
such  collections  would  depend  on  the  care  taken  to  have  the  speci- 
mens essentially  different  from  each  other,  and  only  so  numerous 
that  most  of  the  mouths  that  we  see  would  find  an  approximate 
representative  among  them. 

The  object  teaching  that  could  be  done  by  the  help  of  such 
collections  would  be  very  useful  to  most  of  us,  and  copies  in 
plaster  could  be  made  that  would  serve  an  excellent  purpose  to 
any  one  who  should  carry  them  home  after  seeing  the  originals. 
The  prosthetic  dentist,  who  is  a  natural  artist,  needs  to  study  models 
carefully  in  some  way;  and  the  one  who  is  not  an  artist  has  no 
hope  of  success  (that  is  worthy  the  name),  except  by  closely  follow- 
ing well  chosen  models.  Perhaps,  by  taking  impressions  in  plaster, 
models  might  be  made  from  living  mouths  that  would  answer  the 
purpose  for  prosthetic  dentistry  as  well  or  better  than  the  skulls, 
since  they  would  show  the  forms  of  the  gums  as  well  as  of  the 
teeth. 

It  would  be  a  useful  service  if  some  one  would  carefully  watch 
the  entire  periodical  literature  of  the  profession  through  the  year 
and  bring  to  the  next  meeting  a  concise  statement  of  everything 
new  that  had  been  brought  out,  with,  as  far  as  might  be  possible,  a 
critical  estimate  of  its  merits  or  demerits.  It  might  be  worth 
while  to  consider  whether  work  of  this  kind  could  not  be  most 
satisfactorily  accomplished  by  a  number  of  standing  committees. 
For  instance,  one  on  dental  literature,  as  just  mentioned;  one  on 
new  remedies  and  their  uses,  and  novelties,  in  theories  or  facts, 
relating  to  the  science  and  art  of  dentistry  or  in  methods  of  prac- 
tice ;  and  one  on  inventions  and  appliances,  whose  business  it 
should  be  to  report  everything  of  merit  brought  to  the  notice  of  the 
profession  during  the  year,  and  who  should  be  expected  to  stand 
between  the  Society  and  all  the  men  who  desire  or  undertake  to 
use  the  Society  meeting  for  the  purpose  of  advertising  some  inven- 
tion or  appliance  of  their  own. 
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I  do  not  think  it  would  be  well  to  substitute  the  plan  of  hav- 
ing the  Society  work  done  by  standing  committees,  instead  of  the 
present  one,  of  essays  prepared  by  individuals  and  arranged  for  by 
the  Executive  Committee  ;  but  if  two  or  three  papers,  of  the  ten  or 
twelve  we  can  hear  each  year,  were  prepared  by  such  committees 
as  I  have  suggested  it  might  possibly  prove  satisfactory. 

Permit  a  few  words  as  to  the  principles  upon  which  the  dis- 
cussions in  such  an  assembl}'  as  this  should  be  conducted  ;  and  first, 
the  larger  the  number  of  persons  who  will  take  ])art  in  them,  the 
more  general  and  sustained  the  interest  is  likely  to  be — always 
supposing  that  they  have  something  to  say  which  is  not  a  mere 
repetition  of  what  has  been  said  before.  In  the  next  place  the 
object  in  view  is  to  impart  and  receive  information,  and  not  at  all 
to  obtain  an  argumentative  victory.  If  this  is  kept  steadily  in 
mind  it  will  help  to  prevent  a  discussion  from  ever  degenerating 
into  a  mere  dispute  between  two  persons.  It  is  therefore  best,  in 
most  cases,  having  once  made  a  comprehensible  statement  of  views 
or  opinions,  to  let  it  stand  and  take  care  of  itself,  with  little  eftbrt 
to  follow  it  up  and  defend  it  against  contrary  opinions  or  counter 
statements. 

This  is  especially  the  case  if  the  defense  is  to  consist,  as  often 
happens,  in  a  mere  reiteration  of  what  has  been  said  in  the  first 
place — it  is  only  an  evident  misconception  of  an  imp&i'tant  matter 
(not  of  a  trivial  matter)  that  calls  for  further  explanation  or  restate- 
ment. It  hardly  needs  mentioning  that  what  is  said  should  have 
some  reference  to  the  subject  then  under  discussion  ;  though  it  is 
not  always  easy  to  prevent  a  discussion  from  straying  awa}',  and  it 
may  probably  be  better  for  a  presiding  officer  to  be  somewhat 
lenient  than  to  call  a  member  to  order  for  such  a  reason. 

I  enter  upon  the  duties  of  the  office  you  have  assigned  me 
with  the  diffidence  natural  to  inexperience,  and  bespeaking  your 
good  will  and  forbearance ;  but  I  have  also  the  confidence,  that 
comes  from  long  observation  of  your  good  sense  in  parliamentary 
matters,  and  the  frankness  and  mutual  friendship  that  have  always 
made  the  task  of  your  presiding  officer  an  easy  one. 

Gentlemen,  I  bid  you  welcome  to  the  twentieth  annual  meet- 
ing of  the  Illinois  State  Dental  Society ;  I  am  sure  that  the  antici- 
pations of  receiving  both  pleasure  and  profit  with  which  you  have 
come  here  will  not  be  disappointed. 
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EXPOSED  DENTAL  PULPS  AND   THEIR  TREATMENT. 


BY    DR.    S.    F.    DUNCAN    OF    WILMINGTON,    ILL. 


I  have  selected  for  my  subject,  "Exposed  Pulps  and  their 
Treatment,"  not  because  I  have  anj^thing  new  to  present,  or  with 
the  idea  that  I  could  say  anything  that  would  be  instructive  to  such 
an  intelligent  body  as  is  here  convened  ;  but  it  has  been  some  time 
since  we  have  had  a  paper  on  this  subject,  and  so  I  decided  to 
write  a  short  one  for  you  to  use  as  a  target  at  which  to  hurl  your 
missiles  of  mature  knowledge,  from  which  I  and  other  of  the 
younger  members  may  learn  something  of  practical  value  on  this 
important  branch  of  dental  pathology  and  therapeutics. 

In  the  treatment  of  exposed  pulps  much  depends  on  the 
health  of  the  patient ;  his  constitutional  peculiarities,  habits  and 
idiosj'ncrasies  ;  the  condition  of  the  mouth,  teeth  and  adjacent 
parts  ;  and  the  date  of  exposure,  whether  recent  or  remote.  Pulps 
usuall}^  become  exposed  from  one  of  the  following  causes  :  by  acci- 
dents in  excavating,  by  caries  penetrating  to  the  pulp  chamber, 
by  fracture  of  the  tooth,  or  by  abrasion.  When  a  pulp  has  become 
exposed  by  accident  in  excavating,  if  not  lacerated  so  as  to  cause 
hemorrhage,  it  may  be  capped  immediately,  and  the  operation 
of  tilling  the  cavity  be  proceeded  with  as  soon  as  the  capping 
has  become  sufficiently  solidified  to  withstand  the  pressure  of  the 
plugger.  But  if  we  have  bleeding,  it  will  be  necessary  to 
control  this  before  the  capping  process  is  begun,  which  may  be 
done  by  applying  some  one  of  the  milder  styptic  agents.  In  this 
class  of  cases  the  prognosis  is  usually  favorable,  if  the  capping  has 
been  skillfully  performed  and  the  constitutional  health  is  good. 

We  many  times  hnd  caries  penetrating  to  the  pulp 
cavity  without  the  pulp  ever  having  given  trouble,  and  without 
its  having  suffered  anj^  mechanical  injury.  In  cases  of  this 
kind  the  careful  operator  will  usually  anticipate  the  condition 
and  use  great  care  in  the  removal,  with  the  excavator,  of  the 
superficial  layers  of  decayed  dentine ;  removing  first,  that 
portion  around  the  margins  of  the  cavity  and  not  disturbing  the 
layer  of  decomposed  or  semi-decomposed  structure  immedi- 
ately overlying  the  pulp.     This  protecting  layer  should  now  be 
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treated  to  an  application  of  carbolic  acid  or  other  antiseptic, 
sutRciently  powerful  to  destroy  the  germs  and  ferments,  thereby 
preventing  further  decomposition.  This  capping  or  protection 
should  now  be  covered  with  the  oxy-phosphate  of  zinc,  else  decay 
may  go  on  under  the  filling  of  metal ;  the  cement  also  acts  as  an 
insulator  to  protect  the  pulp  from  thermal  changes,  thereby  pre- 
venting pain,  congestion,  inflammation  and  their  sequelae.  This  I 
regard  as  the  best  method  of  protecting  pulps,  when  it  is  possible 
to  do  it,  as  the  pulp  takes  much  more  kindly  to  a  covering  so 
nearly  approaching  nature's  own  protection  than  anything  that  art 
can  substitute. 

Pulps  are  encroached  upon  by  caries  in  many  instances,  and 
even  become  slightly  congested,  without  causing  more  trouble 
than  just  a  slight  uneasiness  or  an  occasional  sharp  twinge  of  pain, 
which  is  usually  caused  by  sudden  changes  of  temperature,  or  the 
influence  of  chemical  irritants,  such  as  saccharine,  saline  or  acid 
matters  in  the  food.  Little  treatment  is  necessary  in  this  class 
of  cases,  aside  from  the  removal  of  all  local  irritants  and  proper 
protection  against  thermal  changes. 

We  now  come  to  the  condition  known  as  pulpitis,  or  inflamma- 
tion of  the  dental  pulp,  which  is  usually  caused  by  caries  penetra- 
ting to  the  pulp  chamber,  thus  permitting  irritants,  either  chemical 
or  mechanical,  to  come  in  contact  with  the  pulp.  Pulpitis  may 
be  of  either  the  acute  or  chronic  form. 

Mr.  Tomes  savs  that  ninetv-nine  cases  in  a  hundred  of  inflam- 
mation  of  the  dental  pulp  are  caused  in  this  manner.  The  sensi- 
tive nerves  of  the  pulp  thus  being  exposed  to  external  influences 
cause  an  increased  flow  of  blood  into  the  part,  and  in  proportion 
as  we  have  an  increased  flow  of  blood  into  the  pulp  just  in  that 
proportion  will  we  have  diminished  flow  out  of  it ;  since,  if  the 
arteries  are  distended,  the  veins  will  necessarily  be  compressed 
or  strangulated  at  the  apical  foramen.  Of  course  the  swelling  is 
very  limited,  because  of  the  confinement  of  the  pulp  within  the 
rigid  dentinal  walls — thus  the  pressure  becomes  proportionately 
great,  and  also  the  pain,  until  complete  strangulation  occurs, 
resulting  in  disorganization  of  the  pulp. 

The  more  powerful  the  irritant,  the  sooner  will  this  stage  be 
reached.  Inflammation  is  not  always  present  in  this  active  form, 
hence  we  frequently  have  patients  tell  us  that  they  have  had  an 
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uneasiness  or  sharp  twinges  of  pain  for  quite  a  while  previous  to 
presenting  themselves  for  treatment. 

Usually,  when  the  stage  of  suppuration  is  reached  and  the 
orifice  of  exposure  is  free  so  as  to  permit  the  discharge  of  pus, 
the  ])ain  will  subside  as  soon  as  the  pus  is  evacuated,  and  only 
recurs  from  time  to  time,  when  excited  by  irritants  or  the  reac- 
cumulation  of  pus. 

In  the  conservative  treatment  of  this  class  of  cases  much 
depends  upon  the  systemic  condition  of  the  patient,  the  condi- 
tion of  the  pulp,  the  date  of  exposure,  the  size  of  the  orifice  of 
exposure,  and  the  character  of  the  irritant.  If  the  pain  is  caused 
merely  by  irritating  substances  coming  in  contact  with  the  pulp, 
little  treatment  is  required  further  than  the  removal  of  all  irritants, 
both  chemical  and  mechanical,  and  properly  protecting  the  organ 
from  their  further  encroachment.  But  if  this  is  not  sufiicient  to 
relieve  the  pain,  therapeutic  means  must  be  used,  which  should 
consist  of  the  local  application  of  such  remedies  as  are  best  calcu- 
lated to  relieve  the  pain  and  reduce  the  inflammation. 

Systemic  treatment  may  aX§o  be  resorted  to  with  benefit,  if  the 
inflammation  is  severe. 

If  the  patient  is  of  full  habit,  a  saline  cathartic  may  be  useful, 
or  the  tincture  of  aconite  may  be  administered  with  good  effect. 
If  the  pain  appears  periodically  or  is  due  to  malarial  influence, 
I  know  of  no  better  remedy  than  the  sulphate  of  quinine.  This 
constitutional  treatment  also  applies  to  pulps  that  are  painful  after 
capping. 

It  has  been  the  practice  of  some  operators  to  deplete  the  pulp 
by  puncturing  it  with  a  sharp-pointed  instrument,  or  by  excising 
a  small  portion  of  it  at  the  point  of  exposure,  and  encourage 
bleeding  by  the  application  of  warm  water,  thus  relieving  the 
pressure  on  the  nerves  of  the  pulp  and  consequently  the  pain. 
But  my  experience  with  punctured  or  lacerated  pulps  has,  as  a 
rule,  been  anything  but  gratifying,  either  to  myself  or  my  patients  ; 
for  while  it  may  relieve  the  engorgement  of  the  pulp-vessels  at  the 
time,  and  thereby  give  temporary  relief  from  pain,  yet  I  believe 
the  statement  made  by  our  friend  Dr.  Stevens,  at  our  meeting  two 
years  ago,  to  the  effect  that  "few  pulps  that  have  been  exposed  so 
as  to  cause  bleeding  ultimately  survive,"  was  more  nearly  correct 
than  some  of  us  supposed. 
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I  do  not  say  that  all  pulps  that  have  been  thus  exposed  will 
die,  but,  as  a  rule,  they  will  not  become  permanently  healthy  and 
useful  organs.  I  think  we  are  many  times  deceived  by  appear- 
ances, for  after  we  have  depleted  the  pul]>,  adjusted  the  capping, 
filled  the  cavity  of  decay,  and  have  everything  in  a  condition, 
as  we  suppose,  "warranted  to  keep  in  any  climate,"  what  is  our 
chagrin  when,  in  a  few  months,  the  patient  returns  (or  more  likely 
goes  to  some  other  dentist)  with  his  face  swollen,  saying  that  the 
tooth  is  a  half  inch  longer  than  any  other,  and  that  it  is  so  painful 
he  has  not  been  able  to  sleep  an  entire  night  for  more  than  a  week. 
He  wants  the  tooth  out  and  the  operation  completed  without  delay. 
We  may  explain  to  him  that,  with  a  reasonable  degree  of  patience 
and  proper  treatment,  the  tooth  may  yet  be  made  comfortable  and 
useful,  but  we  will  })robably  find  that  just  at  that  particular 
moment  he  is  not  in  the  least  in  sympathy  with  our  ideas  of  chloro- 
form and  gutta-percha,  and  root  fillings  in  general.  And  even  if 
we  should  persuade  him  to  submit  to  treatment,  the  question  will 
naturally  force  itself  upon  us :  Would  it  not  have  been  better 
practice  to  have  devitalized  the  pulp  in  the  first  place,  filled  the 
roots,  preserved  a  better  color  in  the  tooth  than  we  now  have, 
retained  the  patient's  confidence,  and  saved  him  an  immense 
amount  of  ])ain  and  inconvenience  i 

Of  course  all  pulps  that  have  bled  do  not  cause  trouble  of  this 
kind,  for  many  die  under  fillings  without  ever  giving  more  ]iain 
than  just  a  slight  uneasiness  caused  by  a  low  degree  of  infiamma- 
tion  in  the  pericementum,  induced  by  gas  from  the  putrescent  pulp 
escaping  through  the  apical  foramen  of  the  root. 

In  other  cases  the  pulp  may  die  under  a  filling  without  causing 
any  pain  whatever,  but  even  then  we  have  greater  discoloration 
than  would  have  resulted  had  the  pulp  been  devitalized  in  the  first 
place  and  the  root  properly  filled  ;  and,  moreover,  this  discoloration 
is  of  no  little  importance  if  it  occurs  in  a  front  tooth  or  a  bicuspid. 

When  the  inflammation  has  reached  the  suppurative  stage, 
it  has  been  the  practice  of  some  operators  to  extirpate  the  diseased 
portion  of  the  pulp  and  then  cap  the  remainder,  after  having 
brought  it  to  as  nearly  a  state  of  health  as  possible.  This  kind  of 
treatment  may  be  successful  in  a  certain  class  of  cases  when  done 
under   favorable   conditions,   but    we    should    certainly   use  great 
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discrimination  in  selecting  a  subject  for  tins  operation.     On  the 
whole  I  regard  it  as  rather  questionable  practice. 

Another  method  of  treatment  is  by  digesting  away  the  diseased 
surface,  leaving  the  clean,  healthy  portion  for  capping.  Pepsin  is 
the  agent  usually  employed  for  this  purpose,  and  is  used  in  com- 
bination with  hydrochloric  acid.  After  the  cavity  is  well  cleaned 
and  dried  the  remedy  is  placed  on  the  exposed  surface,  and  over 
the  pepsin  a  pellet  of  cotton  or  bibulous  paper.  The  cavity  of 
decay  should  now  be  filled  temporarily  in  such  a  way  as  not  to 
cause  pressure  on  the  pulp.  This  may  be  done  with  wax,  or  what 
is  better,  a  soft  preparation  of  gutta-percha.  It  should  remain  in 
the  cavity,  under  ordinary  circumstances,  for  about  twenty-four 
hours,  at  the  end  of  which,  time  the  pulp  should  present  a  clean, 
healthy  appearance,  and  may  be  capped  and  the  filling  introduced 
in  the  usual  manner. 

A  decoction  of  the  leaves  of  the  pawpaw  has  also  been  used, 
to  some  extent  lately,  for  digesting  devitalized  tissue,  not  only  in 
diseased  tooth  pulps,  but  in  obstinate  ulcers  and  sores  on  other 
parts  of  the  body ;  but  being  a  new  remedy  it  has  not,  as  yet, 
come  into  general  use  for  either  purpose. 

I  believe  Dr.  Van  Antwerp  was  the  first  to  call  the  attention 
of  the  profession  to  this  remedy. 

I  have  had  no  experience  in  this  method  of  treatment,  but  am 
inclined  to  doubt  its  efficacy  for  the  permanent  conservation  of  the 
remaining  or  healthy  portion  of  an  exposed  and  diseased  pulp. 
A  third  method  of  treating  such  cases  is  by  change  of  climate,  i.  e., 
by  devitalization  ;  and  though  .  it  may  be  regarded  by  some  as 
heroic  treatment,  it  is,  in  my  opinion,  the  safest,  surest  and  most 
satisfactory  way,  in  the  majority  of  cases,  of  treating  pulps  that 
have  been  inflamed  to  any  considerable  degree,  or  where  they 
have  been  seriously  wounded. 

There  have  been  a  number  of  difterent  modes  suggested  for 
the  destruction  and  removal  of  dental  pulps,  from  the  use  of  that 
much  abused  remedy,  arsenious  acid,  to  the  heroic  treatment  of 
driving  a  sharpened  stick  into  the  pulp  canal  to  the  end  of  the 
root.  The  latter  operation  should  be  deprecated  as  inhuman  and 
uncalled  for,  not  only  because  of  the  painfulness  of  the  operation, 
but  for  the  reason  that  it  is,  in  many  roots,  impossible  to  reach  the 
apex  by  this  mode  of  operating.     The  use  of  the  barbed  broach 
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for  this  purpose  is  a  more  common  method,  but,  like  the  '*  stick 
operation,"  is  too  painful  in  most  cases. 

In  the  devitalization  of  i)ulp  tissue  by  therapeutic  means  there 
have  been  used  a  number  of  different  agents,  but  as  arsenious  acid 
is  the  one  most  used  for  this  purpose,  it  is  the  only  one  that  will  be 
here  noticed. 

I  am  aware  of  the  strong  prejudice  existing  in  the  minds  of 
some  of  the  profession  against  the  use  of  arsenic  for  the  devitaliza- 
tion of  pulps,  on  account  of  its  liability  to  produce  soreness,  by  its 
irritating  eifect  on  the  pericementum  ;  to  cause  discoloration  of  the 
tooth ;  and  the  danger  of  its  becoming  absorbed  into  the  system  ; 
and  these  objections  have  been  magnified,  .until  what  is  in  reality 
a  very  diminutive  specimen  of  mole-hill  becomes  like  unto  a  great 
mountain.  Hence,  we  hear  some  operators  of  good  repute  say 
"that  they  would  rather  fail  by  not  using  arsenic ;"  its  use  seems 
to  them  like  pushing  a  drowning  man  further  in — and  other  remarks 
equally  forcible  in  their  denunciation  of  the  remedy,  which,  to  me, 
seem  unwarranted.  So  far  as  its  becoming  absorbed  into  the 
system  is  concerned,  thereby  producing  systemic  poisoning,  I  have 
never  known  of  an  instance  of  the  kind  ;  and  even  if  it  were  taken 
into  the  system,  I  regard  it  of  little  importance  if  no  more  than 
just  the  requisite  quantity  is  used,  since  it  has  been  proven  that 
the  one  two  hundred  and  fiftieth  part  of  a  grain  (gr.  ^zis)  ^^ 
sufficient  for  the  devitalization  of  a  pulp,  while  the  sixtieth  to  the 
twelfth  of  a  grain  is  the  regular  dose  for  internal  administration ; 
and  in  some  instances  a  much  larger  quantity  can  be  taken  without 
producing  any  dangerous  symptoms.  It  is  also  a  mooted  question 
as  to  whether  the  remedy  is  absorbed  at  all  when  placed  in  a  tooth 
and  sealed  up.  While  some  authors  tell  us  that  it  is  rapidly 
absorbed  by  the  pulp  and  dentine,  others  say  that  the  quantity 
absorbed  is  almost  imperceptible ;  and,  in  proof  of  their  assertion, 
cite  us  to  that  historic  tenth  of  a  grain  which  was  applied  to  six 
pulps  successively,  producing  devitalization  in  each  instance,  with- 
out ])erceptible  loss  of  the  agent. 

"While  I  admit  that  much  damage  may  be  done  by  the  improper 
use  of  arsenious  acid,  yet  I  firmly  believe  that  we  lose  many  teeth 
that  might  be  saved  by  its  judicious  application,  its  timely  removal 
from  the  cavity,  and  by  thoroughly  cleansing  and  properly  filling 
the  pulp  canals.     The  quantity  used  need  be  but  very  small  if 
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applied  directly  to  the  point  of  exposure.  It  has  been  combined 
with  other  substances  for  the  purpose  of  limiting  its  action  and  to 
mitigate  the  pain.  Pulverized  charcoal  was  formerly  mixed  with 
the  arsenic  for  the  purpose  of  limiting  its  action,  but  has  now  fallen 
into  general  disuse. 

Arsenic  is  usually  combined  with  the  acetate  of  morphia  and 
moistened  with  carbolic  acid  or  oreasote  sufficiently  to  form  a  paste, 
which  is  applied  to  the  point  of  exposure  on  a  small  pellet  of 
cotton  ;  the  morphia  is  used  for  the  purpose  of  preventing  the  pain 
caused  by  the  irritating  action  of  the  arsenic  on  living  tissue — 
though  in  most  cases  the  carbolic  acid  is  all  that  is  necessary  for 
this  purpose.  Some  operators  prefer  to  use  the  arsenic  dry  and 
alone,  but  in  using  it  in  this  way  a  greater  amount  of  pain  is 
caused,  and  its  action  is  less  prompt  than  when  combined  with 
carbolic  acid.  It  was  formerly  supposed  that  arsenic  was  soluble 
in  oreasote ;  but  this,  we  are  told  by  later  authors,  is  ^  mistake. 

In  its  application  great  care  should  be  exercised  not  to  cause 
pressure  on  the  pulp,  or  pain  will  necessarily  follow.  As  a  rule, 
a  rubber  dam  should  be  applied  to  the  tooth  and  a  sufficient 
amount  of  the  dentine  removed  to  fully  expose  the  pulp,  the 
arsenic  applied,  and  the  cavity  sealed  up  with  wax  or  gutta-percha. 
The  use  of  cotton,  saturated  with  sandarach  varnish,  I  regard  as 
insufficient  in  most  cases  for  retaining  the  preparation  in  the 
cavity,  as  the  patient  is  liable  to  get  it  out  into  the  mouth  and 
swallow  it,  which,  if  a  large  quantity  was  used,  might  result 
seriously  ;  or,  even  if  not  swallowed,  the  tissues  would  be  partially 
destroyed  with  which  it  comes  in  contact. 

The  remedy  should  be  permitted  to  remain  in  the  cavity  for 
from  six  to  twenty-four  hours  ;  the  length  of  time  depending  upon 
the  density  of  the  tooth,  age  of  patient,  susceptibility  to  its  effects, 
and  the  quantity  used. 

I  have  known  pulps  to  become  devitalized  in  from  two  to  three 
hours.  I  also  remember  one  case  where  several  applications  failed 
to  accomplish  the  desired  result,  though  its  effect  on  the  perice- 
mentum was  very  marked.  The  remedy  should  always  be  removed 
as  soon  as  the  pulp  is  dead,  and  the  pulp-chamber  freely  opened, 
thus  preventing  discoloration  of  the  tooth  by  the  infiltration  of 
fluids  into  the   dentinal   tubuli.      The   dead  pulp  is  more  easily 


40  Illinois  State  Dental  Society. 

removed,  if  permitted  to  remain  in  the  canals  for  a  few  days  after 
devitalization. 

In  capping  an  exposed  pulp  after  it  has  been  brought  to  as 
nearly  a  state  of  health  as  possible,  a  material  must  be  selected 
that  is  compatible  with  living  tissue.  For  this  purpose  it  must  be 
non-irritant  and  a  good  non-conductor  of  heat,  thus  protecting  the 
pulp  from  thermal  change ;  it  should  be  of  such  a  nature  as  will 
not  undergo  chemical  change  after  the  operation  has  been  com- 
pleted ;  it  should  be  of  such  consistence  as  to  be  easily  manipulated, 
and  when  placed  in  position  will  not  cause  pressure  upon  the  pulp 
and  yet  occupy  all  the  space ;  it  should  be  sufficiently  resistant  to 
withstand  the  pressure  necessary  in  introducing  and  consolidating 
the  tilling  of  whatever  material  it  may  be. 

As  there  have  been  suggested  and  practiced  so  many  different 
methods  of  protecting  an  exposed  pulp,  and  as  nearly  every 
operator  has  a  favorite  way  of  performing  this  operation,  I  will 
only  notice  here  a  very  few  of  the  many  different  modes  that  have 
been  practiced. 

Dr.  Cravens  was  the  originator  of  a  method  of  treating  exposed 
pulps  by  which  it  was  desired  to  induce  the  formation  of  secondary 
dentine.  After  the  cavity  was  thoroughly  cleaned  and  dried,  the 
point  of  exposure  was  covered  with  a  paste,  made  by  placing  on  a 
warm  slab  of  ground  glass  a  drop  of  Merck's  lactic  acid,  to  which 
was  added  phosphate  of  lime,  thus  forming  the  lacto-pbosphate  of 
lime.  After  removing  the  moisture  from  the  surface  of  this 
capping  of  paste  with  some  absorbent  material,  it  was  covered 
with  two  or  three  plies  of  bibulous  paper,  moistened  with  sweet 
oil ;  the  cavity  was  then  filled  with  os-artificial,  using  care  not  to 
cause  pressure  on  the  pulp.  This  should  remain  in  the  cavity  for 
from  two  to  six  weeks,  and  one  application  is  regarded  as  sufficient 
to  induce  a  bony  deposit  to  close  the  orifice  of  exposure. 

The  theory  was,  that  the  phosphate  of  lime  applied  in  this 
way  was  appropriated  by  nature  in  forming  the  osseous  deposit  or 
secondary  dentine  for  the  protection  of  the  pulp.  I  am  unable  to 
say  as  to  the  success  of  this  treatment. 

Another  method  that  has  been  practiced  to  some  extent  is  to 
shave,  .with  a  sharp  excavator,  from  the  healthy  portion  of  the 
tooth  enough  living  dentine  to  cover  the  point  of  exposure. 
I  believe  the  theory  is  that  the  particles  of  living  dentine  form 
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centers  of  ossification  for  secondary  dentine,  just  as  the  trans- 
plantation of  small  portions  of  the  epidermis  assist  in  forming 
healthy  cuticle,  or  of  small  portions  of  the  periosteum  or  bone 
to  act  as  centers  of  calcification. 

It  is  very  desirable  to  obtain  a  protection  of  secondary  dentine 
if  it  is  possible  to  get  it,  as  nature's  own  production  would  certainly 
be  received  much  more  kindly  by  the  pulp  than  any  artificial 
substitute. 

There  have  been  a  number  of  artificial  substances  used  for 
the  permanent  protection  of  exposed  pulps,  after  having  restored 
them  to  a  comparative  state  of  health.  Disks  of  gold  and  lead 
were  once  employed  for  this  purpose,  but  are  now  obsolete. 
A  solution  of  gutta-percha  in  chloroform,  collodion,  oiled  silk, 
asbestos  and  adhesive  plaster  have  been  used.  The  oxide  of  zinc 
has  been  mixed  with  different  liquids  to  form  a  paste  for  the 
capping  process,  and  is  probably  used  in  combination  with  creasote 
to  as  great  an  extent  as  any  other  preparation  to-day.  The  oxy- 
phosphate  of  zinc  cement  is  also  very  extensively  used  for  this 
purpose,  and  is  a  good  material  in  the  majority  of  cases.  The 
oxy-chloride  of  zinc  was  formerly  employed  for  capping  exposed 
pulps,  but  has  fallen  into  disuse  among  the  more  conservative  class 
of  operators,  from  the  fact  that  its  irritant  qualities  produced 
severe  pain,  and  in  many  cases  death  of  the  pulp  ;  even  after  the 
pulp  has  been  protected  by  a  paste  of  zinc  oxide  and  carbolic  acid, 
as  has  been  recommended,  it  will,  in  many  cases,  produce  intense 
pain,  if  not  devitalization — and  as  we  now  have,  in  the  oxy- 
phosphate,  a  material  in  every  particular  superior  to  the  oxy- 
chloride  its  use  for  this  purpose  should  be  tabooed  by  every 
conscientious  operator. 

Thanking  you  for  your  courteous  attention  to  the  reading  of  a 
poorly  and  hastily  prepared  paper,  I  will  now  leave  the  subject  for 
your  discussion. 

DISCUSSION. 

Opened  by  Dr.  J.  K.  Grouse  of  Chicago  : 

In  treatment  of  exposed  pulps  the  first  and  most  important  step 
is  to  make  a  correct  diagnosis  of  the  case,  to  ascertain  whether  or  not 
the  pulp  is  exposed,  and  its  condition.  This  is  not  always  easy  to 
determine.     There  are,  however,  some  positive  symptoms  which 
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greatly  assist  us  in  deciding  the  first.  Aching  is  one ;  hemorrhage- 
another;  the  effect  produced  by. the  force  of  a  stream  of  water 
thrown  by  a  syringe  into  the  cavity  is  a  third.  The  latter  will  often 
indicate  an  exposed  pulp  when  least  suspected.  Packing  the 
cavity  tight  with  cotton  will  also  give  evidence  of  an  exposed  pulp 
when  it  exists. 

To  determine  when  the  pulp  is  in  a  healthy  condition  is  a 
more  difficult  matter.  One  favorable  indication,  is  freedom  from 
pain  when  not  exposed  to  the  air  or  any  irritating  substance. 
Another  and  most  positive  symptom  is  sensitive  dentine.  If  we 
take  an  instrument  and  cut  the  dentine  at  the  junction  of  the  enamel 
with  the  dentine  [if  an  approximal  cavity  at  the  cervical  margin], 
and  the  nerves  from  the  pulp  give  off  a  good  degree  of  sensitive- 
ness, it  is  a  pretty  sure  indication  of  a  healthy  pulp.  This  symptom 
is  the  one  upon  which  I  most  rely  in  my  practice.  It  is  not  safe  to 
rely  upon  it  wholly,  because  the  dentine  of  some  teeth  has  very 
little  sensitiveness,  whether  the  pulp  is  exposed  or  not.  Good 
judgment  and  some  experience  are  requisite,  in  suspected  cases, 
in  determining  how  much  caries  to  remove. 

If  caries  is  progressing  rapidly,  the  pulp  will  be  reached 
quicker  than  when  it  is  going  on  more  slowly  and  ossitic  matter  is 
being  thrown  out  as  a  preventive  against  the  approach  of  caries. 
In  such  cases  the  pulp  will  be  found  to  have  receded — nature's 
effort  to  protect  it.  In  the  case  of  a  child  or  young  person  the 
pulp  is  much  larger,  and  will  be  much  sooner  reached  than  in  an 
adult.  When  you  have  reason  to  think  the  pulp  is  nearly  reached, 
I  would  leave  a  thin  layer  of  caries,  preferring  to  cap  over  it  rather 
than  to  take  the  risk  of  wounding  the  pulp  by  farther  excavation. 
If  the  tooth  is  aching,  of  course  the  first  step  is  to  relieve  the 
inflammation,  which  I  first  trv  to  do  bv  throwing  warm  water  into 
the  cavity,  or  applying  tincture  of  aconite  or  carbolic  acid.  The 
latter  I  always  use  freely  in  the  cavity  before  capping,  for  the 
purpose  of  coagulating  the  albumen  over  the  point  of  exposure. 

In  regard  to  material,  I  think  the  manner  of  using  the  material 
of  far  greater  importance  than  the  material  itself.  My  preference  is 
for  oxy-chloride  of  zinc.  I  am  aware  of  the  objecti(»ns  so  frequently 
made  to  the  use  of  this  material,  but  in  my  practice  have  found 
them  groundless.  I  prefer  it  because  it  can  be  more  delicateljr 
manipulated  than  any  material  I  have  ever  tried.  ' 
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A  point  that  should  be  well  considered  is  the  desirability  of 
filling  the  tooth  permanently  immediately  after  capping,  or,  as 
soon  as  the  cap  is  hard  enough  not  to  be  disturbed  by  the  packing 
of  the  gold.  Whenever  I  find  an  exposed  pulp  in  a  healthy  con- 
dition I  adjust  the  dam,  cap  the  pulp,  and  insert  the  permanent 
filling.  By  this  method  the  danger  of  dislodging  the  cap  in 
removing  the  temporary  filling  is  avoided,  and  the  patient  is  saved 
the  pain  of  having  the  dam  put  on  the  second  time.  If  we  wait  for 
results  before  filling  permanently,  we  must  often  wait  for  months 
and  even  years  before  we  can  be  sure  the  tooth  will  not  give 
trouble.  Patients  often  neglect  to  report,  the  temporary  filling 
gives  out,  the  cap  is  exposed,  and  caries  commences  again,  thus 
endangering  the  life  of  the  pulp  the  second  time.  It  was  not  my 
practice  formerly  to  fill  permanently  directly  after  capping,  but 
later  experience  fully  justified  the  practice.  I  have  a  record  of 
cases  treated  by  this  method  extending  back  over  fourteen  years, 
which  cases  I  have  repeatedly  tested,  and  find  the  pulps  alive  and 
doing  well.  I  do  not  claim  for  this  method  universal  success,  but 
my  experience  with  it  has  been  so  satisfactory  that  I  should  want 
some  very  positive  evidence  that  some  other  method  is  better  before 
abandoning  it.  I  am  sure  that  less  than  one-tenth,  I  think  I 
might  safely  say  not  one  in  twenty  ever  give  trouble.  I  would  not 
hesitate  to  cap  an  exposed  pulp  because  the  patient  was  in  poor 
health.  While  I  should  not  feel  so  sure  of  a  good  result,  the  results 
thus  far,  in  my  practice  with  this  class  of  patients,  have  been  so 
favorable  that  I  would  take  the  chances. 

Dk.  Patrick  :  I  have  found  it  difficult  to  destroy  pulps  with 
arsenic  in  some  cases,  even  when  no  granulations  are  present  which 
might  prevent  absorption  of  the  agent.  Theoretically,  absorption 
might  be  promoted  by  the  application  of  a  hot-water  bath,  which 
would  act  by  causing  contraction  of  the  blood  vessels.  I  find 
difficulty  in  the  treatment  of  exposed  pulps  of  young  six-year 
molars  whose  roots  are  not  fully  formed.  My  success  in  the 
capping  of  an  exposed  pulp  which  has  bled  has  not  been  good. 
I  would  not  expect  a  good  result  from  capping  over  a  coagulum  of 
blood. 

Dr.  Eames:     In  hyperesthesia  of  tlie  dental  pulp  it  is  a  nice 
point  to  settle  just  the  point  when  it  is  healthy  enough  to  tolerate 
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a  cap.  I  tliink  tlie  condition  of  general  liealtli  has  much  to  do 
with  the  success  of  the  operation ;  also  age.  I  much  prefer  an 
old  to  a  young  subject.  Orange  wood  stick  sharpened  to  fit,  and 
saturated  with  carbolic  acid  has  proved  verj'  satisfactoi-y  in  my 
haiids  as  a  root  canal  tilling,  particularly  so  as  regards  the  freedom 
from  soreness  after  the  operation. 

Dr.  Black  :  i  began  capping  pulps  in  1858,  and,  with  an 
intermission  of- two  or  three  years,  have  kept  up  the  practice  ever 
since.  It  is  important  to  properly  select  cases,  to  differentiate 
between  a  healthy  and  a  pathological  state.  In  undertaking  cases 
I  would  risk  much  more  in  order  to  preserve  a  pulp  for  a  child 
than  for  an  adult.  In  early  life  the  foramen  is  larger;  greater 
danger  of  abscess  ;  dentine  is  less  strong.  The  pulp  grows  less 
important  as  age  increases.  We  have  better  success  in  treatment 
of  young  cases  on  account  of  easier  formation  of  new  dentine. 
A  coagulum  under  the  cap  is  not  necessarily  fatal.  If  the  })ulp  is 
reasonably  healthy,  the  blood  clot  will  be  dissolved  by  a  digestive 
agent  and  absorbed  as  readily  as  if  in  any  other  part.  Carbolic 
acid  will  render  the  coagulum  more  difficult  of  digestion.  Since 
abandoning  the  use  of  carbolic  acid  and  oxy-chloride  of  zinc, 
I  have  had  larger  per  cent,  of  successful  cases.  In  capping  with 
oxy- phosphate  I  cut  a  piece  of  paper  to  fit  accurately'  over  the 
part  to  be  protected,  mix  the  cement  on  a  cold  slab,  place  a 
sufficiency  on  the  paper,  and  carry  it  to  its  position  over  the  pulp. 
The  warmth  of  the  tooth  makes  the  cement  more  plastic,  and  the 
paper  prevents  it  from  sticking  to  the  instrument. 

Dr.  C.  W.  Spalding  :  More  than  thirty  years  ago,  when  we 
knew  but  little  of  the  pain  obtunding  power  of  carbolic  acid,  I  was 
driven  to  its  employment  in  extracting  live  pulps,  and  that  with 
comparatively  little  complaint  from  the  patient.  I  wish  to  add 
my  testimony  in  favor  of  this  process.  In  destroying  pulps  I  use 
arsenic  and  mor])hia  equal  parts,  which  is  prepared  by  triturating 
them  together  for  half  a  day.  That  I  use  was  prepared  thirty-five 
years  ago — it  is  very  efficacious,  and  I  have  introduced  it  with 
safety  to  the  apices  of  teeth.  The  morphine  is  introduced  to 
permit  of  the  extreme  subdivision  of  the  arsenic,  not  for  its  narcotic 
property. 
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Dk.  Sitherwood  :  While  Dr.  Grouse  is  successful  with  oxy- 
chloride,  Dr.  Black  with  oxy-phosphate,  and  some  others  with 
gutta-percha  for  pulp  capping,  much  depends  on  the  skill  of  the 
operator.  The  lives  of  many  pulps  are  sacrificed  to  ftiulty  instru- 
mentation. 

Dr.  Newkirk  :  We  know  that  wounds  in  some  persons  heal 
with  great  difficulty.  That  particular  condition  of  the  blood  or 
health  would  effect  the  healing  of  a  pulp  also.  If  a  pulp  is  healtliy, 
half  the  battle  is  won.  My  method  of  capping  is  similar  to  Dr. 
Black's,  except  that  I  apply  the  cement  with  the  oiled  end  of  a 
probe  instead  of  using  paper.  To  cap  over  a  bleeding  pulp  is 
not  good  practice — it  produces  a  form  or  condition  of  thrombosis. 
I  use  a  solution  of  nitrate  of  silver  for  cauterizing  an  exposed  pulp. 

Dr.  a.  W.  Freeman:  I  do  not  remove  the  pulp  till  from 
two  to  five  weeks  after  the  application  of  the  devitilizing  agent. 

Dr.  Ingersoll:  My  views  on  this  subject  have  been  very 
fully  expressed  in  the  journals.  All  agree  in  this,  that  a  pulp 
should  not  be  capped  while  in  a  state  of  inflammation.  I  have  not 
the  same  difficulty  in  determining  the  fact  of  inflammation  that  my 
brother  Grouse  seems  to  have.  It  may  be  assumed  that  no  pulp  is 
in  a  healthy  condition  that  has  been  exposed  by  the  slow  process 
of  decay.  Such  a  pulp,  therefore,  is  not  in  a  condition  for  capping 
until  it  is  restored  to  health.  It  should  be  remembei^ed  that  no 
organ  of  the  body  has  such  a  feeble  hold  on  life  as  the  dental  pulp. 
The  slightest  irritation  often  causes  death.  As  age  advances, 
nutrition  Is  gradually  lessened  by  the  apical  foramen  becoming 
smaller  and  smaller,  so  that  the  tendency  of  the  pulp  is  to  oblitera- 
tion. With  increasing  age  and  the  increased  density  of  the  den- 
tine, the  pulp  becomes  less  and  less  valuable  to  the  tooth  structure. 
I  am  asked  concerning  my  use  of  dialysed  iron.  I  use  it,  after 
removing  the  arsenical  paste,  to  neutralize  the  arsenic  that  may  have 
entered  the  substance  of  the  pulp,  and  remaining  there  will  prevent 
its  decomposition,  as  arsenic  is  one  of  the  most  powerful  antiseptics 
known.  My  object  is  to  secure  the  most  speedy  decomposition  of 
any  remaining  portions  of  the  pulp  which  cannot  be  removed 
mechanically.  Furthermore,  I  wish  to  neutralize  the  arsenic  that 
may  remain  adhering  to  the  walls  of  the  cavity,  and  may  be  washed 
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out  to  inflame  and  destnn'  the  root  membrane ;  as  the  jMilp  being 
dead,  all  the  life  and  value  of  the  tooth  resides  in  the  peridental 
membrane,  which  should  be  guarded  with  the  utmost  care. 

Dr.  Brophy:  The  diagnosis  of  these  cases  is  not  always 
clear,  as  Dr.  Black  says  we  must  determine  when  a  pulp  has 
passed  from  a  physiological  to  a  pathological  condition.  If,  by 
accident  in  excavation,  a  i)ulp  is  exposed,  I  should  cap  immediately. 
If,  however,  the  i)ulp  had  ached  somewhat  during  the  past  few 
days,  I  should  defer  it,  for  the  pulp  would  then  be  h3^peraemic  and 
congested.  I  do  not  consider  it  good  practice  to  cap  a  pulp  which 
has  disturbed  the  patient  for  a  period  of  five  or  seven  days. 
A  tooth  ir  which  the  roots  have  been  skillfully  filled  is  better  than 
one  which  has  a  capped  hyperfemic  pulp.  I  regard  the  application 
of  carbolic  acid  to  produce  a  coagulum  on  the  surface  of  the  pulp  as 
bad  practice — we  should  avoid  everything  which  may  produce 
irritation.  I  find  listerine  an  excellent  agent  to  promote  a  return 
to  health  in  the  pulp.  Iodoform  is  another  meritorious  remedy. 
I  use  arsenic  for  devitilization,  but  hope  for  something  better  to 
attain  this  end  ;  possibly  electricity.  The  l>ulp  is  not  destroyed  so 
easily  as  we  were  taught  at  college.  I  find  it  necessary  to  leave 
the  arsenic  in  the  tooth  from  two  to  five  days ;  if  but  a  small  part 
lives  at  the  apex,  extirpate  with  a  white  hot  needle — a  painless 
operation.  The  canal  may  then  be  filled  with  no  danger  of  peri- 
cementitis. I  do  not  consider  it  best  to  try  to  save  a  partially  dead 
pulp. 

Dr.  ]S^oyes  :  It  seems  to  me  that  this  is  the  most  satisfactory 
discussion  on  pulp  treatment  I  have  ever  heard.  It  has  taken  a 
wider  range,  and  noted  a  greater  variety  of  conditions  and  methods 
than  usual.  The  exj^eriences  and  results  described  by  some  of  the 
ditferent  speakers  are  apparently  contradictory ;  one  having  the 
most  gratifying  success  in  the  use  of  oxy-chloride  of  zinc  cappings, 
and  another  never  using  it  and  finding  in  his  practice  great  numbers 
of  dead  pulps  under  such  cappings  made  b}'  others.  These  difterent 
results  can  be  explained,  at  least  in  part,  by  the  varying  conditions 
and  susceptibilities  of  the  pulps  capped,  and  especially  by  the 
delicacy,  skill  and  good  judgment,  or  the  want  of  them,  in  the 
manipulation  and  management  of  the  material.  A  slight  amount 
of  stimulation   or   irritation   applied    to  an  exposed  pulp,    which 
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happens  to  be  in  a  condition  to  respond  to  it  properly,  will  be 
followed  by  increased  nutritive  activity,  which  will  promote  its 
healing  if  wounded,  or  the  deposit  of  secondary  dentine  to  close 
the  orifice  of  exposure,  or  possibly  its  recovery  from  a  state  of  low 
grade  chronic  irritation.  The  success  with  cappings  of  oxy-chloride 
depends  upon  so  managing  the  operation,  and  suiting  the  method 
of  numipulation  to  diiferent  cases,  that  the  irritation  from  the 
chloride  of  zinc  shall  be  enough  to  provoke  this  nutritive  activity, 
and  not  sufficient  to  cause  injurious  inflammation.  The  antiseptic 
<jualities  of  the  zinc  chloride  are  of  undoubted  value  also.  The 
treatment  of  a  pulp  does  not  differ  materially  in  essential  principles 
from  that  of  any  other  wounded  or  inflamed  part,  but  the  delicacy 
and  susceptibility  of  its  structure,  its  confinement  in  bony  walls, 
and  the  minuteness  of  the  foramen  for  the  access  of  its  nutrient 
vessels,  very  greatly  increase  the  difficulty  of  its  mianagement  when 
wounded  or  diseased.  A  freshly  wounded  healthy  pulp,  in  a  healthy 
person,  needs  only  the  use  of  a  non-irritating  antiseptic  and  careful 
protection,  and  it  will  then  heal  by  first  intention,  as  any  other 
small  wound  would  for  such  a  person.  Whether  a  particular  pulp 
needs  only  an  antiseptic  and  protective  treatment,  with  careful 
avoidance  of  all  unnecessary  irritation,  or  whether  it  will  be  bene- 
fitted \>y  stimulation  or  irritation  b}^  oxy-chloride  of  zinc,  must 
be  determined  by  the  judgment  and  experience  of  the  operator. 

Dr.  Gushing  :  I  wish  to  emphasize  a  few  points.  Greater  suc- 
cess is  attained  in  the  treatment  of  teeth  of  young  persons,  because 
all  reparative  processes  are  better  performed  during  the  period  of 
growth.  I  am  pleased  with  the  stress  laid  upon  the  necessity  for 
a  good  condition  of  health  of  the  patient.  This  is  an  essential 
factor  in  the  treatment.  One  reason  of  failure  to  preserve  pulps  is 
lack  of  care  in  manipulation.  Some  would  be  wisest  not  to  attempt 
the  operation  of  capping.  The  results,  too,  are  often  disastrous 
when  the  conditions  seem  favorable.  It  is  especially  desirable  to 
save  the  pulps  in  the  anterior  teeth  of  the  young.  Just  in  propor- 
tion as  the  person's  age  is  beyond  maturity,  success  in  capping 
exposed  pulps  is  lessened.  The  result  after  thirty-five  years  of 
age  is  doubtful ;  beyond  forty,  success  in  individual  instances  only 
is  attained.  During  growth  the  case  may  recover  in  spite  of  con- 
siderable inflammation. 
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Dr.  Black  :  I  am  glad  Dr.  Gushing  has  spoken  of  the  more 
active  condition  of  children — greater  recuperative  power.  There 
are  conditions  which  militate  against  immediate  capping.  In 
cases  where  a  scratch  on  the  surface  heals  slowly  the  pulp  will 
not  stand  capping.  Many  men  are  inclined  to  abandon  this  opera- 
tion, because  a  case  occasionally  comes  back  dead  or  ulcerated. 
I  have  had  these  cases,  and  ever}'  practitioner  in  this  room  has 
had  such  cases,  where  there  has  been  no  exposure.  I  have  not 
examined  my  records,  but  I  think  I  have  more  such  cases  than  of 
capped  pulps. 

De.  Grouse  :  The  manipulative  ability  of  the  operator  has 
much  more  influence  on  the  success  of  these  cases  than  the  variety 
of  material  nsed. 

Dr.  Harlan  :  Those  who  expect  success  to  follow  the  capping 
of  exposed  pulps  must  bear  in  mind  that  all  foreign  matter  should 
be  removed,  and  the  cavity  thoroughly  dried,  so  that  the  oxy- 
phosphate  will  adhere  to  the  walls.  In  recent  exposures  use  no 
escharotics  or  irritants ;  anodynes  and  soothing  applications  are 
best.  I  believe  in  trying  to  save  the  pulp  in  all  young  subjects,  but 
am  not  so  sanguine  of  success  after  the  patient  has  arrived  at  the 
age  of  forty  or  upwards.  I  am  not  in  favor  of  immediate  capping^ 
as  it  is  best  to  wait  for  several  weeks  or  months  before  inserting  a 
permanent  filling,  because  it  is  much  easier  and  more  convenient 
to  retain  temporary  flllings  for  a  period  than  to  run  the  risk  of 
removing  a  gold  filling.  As  a  dressing  for  inflamed  and  aching 
pulps  I  use  a  thick  paste  of  pulverized  iodoform  in  the  true  oil  of 
cinnamon,  which  is  stimulating,  antiseptic  and  anaesthetic.  Apply 
over  pulp  ;  cover  it  with  bibulous  j)aper  witiiout  pressure  ;  seal  the 
cavity,  and  direct  the  patient  to  return  after  a  week.  Repeat 
application,  if  necessary,  and  allow  a  small  portion  to  remain  in 
direct  contact  with  the  pulp  when  you  cap.  Always  thoroughly- 
dry  the  paste  before  introducing  the  caj^ping  material. 
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After  having  nearly  completed  this  paper  I  learned  that  Dr. 

.Newkirk  had  presented  something  in  the  same  line  of  thought  a 

few  years  ago  before  the  Society ;  but,  as  it  is  a  subject  of  a  great 

deal  of  importance  to  us  all,  and  upon  which  very  little  has  been 

said,  it  seemed  that  a  change  of  topic  was  not  best. 

When  first  entering  upon  active  duties  in  my  profession  this 
was  one  of  the  most  formidable  mysteries  I  had  to  encounter ;  the 
complex  nature  of  which  was  only  ecjualed  by  my  disappointment 
at  finding  so  little,  in  all  our  literature,  to  give  me  light. 

The  common  use  of  the  word  "  reflex,"  as  we  all  know,  is  the 
name  given  to  that  influence  which,  when  exerted  upon  the  periph- 
ery, or  tei'uiinal  branches  of  a  nerve,  is  conveyed  to  the  center 
by  an  afferent,  or  sensory  fibre,  to  be  "reflected"  by  an  eflferent 
or  motor  fibre  ;  the  reflex  imjDulse  being  one  of  motion^  and  not  of 
sensation.  An  example  :  We  take  liold  of  a  hot  iron  ;  the  impulse 
conveyed  to  the  center  gives  a  sensation  of  pain  ;  the  center 
immediately  sends  out  an  impulse  through  the  motor  fibres  which 
causes  the  muscles  to  contract,  and  we  drop  the  iron.  This  is 
"  reflex''  action,  pure  and  simple.  But  there  is  another  application 
of  the  word  which  is  quite  commonly  made,  and  which  is  employed 
here,  namely,  the  designation  of  perverted  nervous  function,  which 
occurs  simultaneously  with  phenomena  produced  by  other  than 
peripheral  irritation — the  difterence  being  that  the  reflected 
impulse  is  one  of  sensation  instead  of  motion,  also  called  some- 
times syinjxtthetiG  pain ;  though  it  has  been  doubted  by  good 
authority  whether  the  sympathetic  system  is  capable  of  transmit- 
ting such  influences. 

There  are  three  great  centers  of  reflex  action — the  brain  and 
cord,  the  stomach  and  digestive  apparatus,  and  the  reproductive 
system.  When  any  one  of  these  centers  is  disturbed  the  influence 
is  likely  to  radiate  in  any  and  all  directions.  In  this  way  disease 
may  arise  in  portions  of  the  body  quite  distant  from  the  true  seat 
of  irritation  ;  hence  the  ditficulty  in  diagnosis  when  judging  from 
the  locality  of  the   symptoms.      If  there  be  over-excitement  or 
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worry  of  the  mental  faculties,  it  does  not  necessarily  follow  that 
the  head  will  be  the  first  to  cry  out  in  pain  ;  there  may  be  disturb- 
ance of  the  stomach  instead,  or,  if  the  digestive  organs  become  dis- 
arranged, the  head  may  be  the  first  to  give  notice.  Thus  it  is  that, 
in  attempting  to  cure  disease  by  removing  the  cause,  we  sometimes 
find  ourselves  in  deep  water. 

We  have  always  been  taught  to  define  pain  as  "an  impinge- 
ment upon  a  nerve."  Let  us  consider  it  in  the  abstract.  Physio- 
logically, what  is  it  ?  or,  shall  we  say  pathologically  ?  for  there 
can  be  no  such  thing,  of  course,  as  physiological  pain.  What  is 
that  condition  of  the  nervous  system  which  our  consciousness 
interprets  as  "pain  if"  Is  it,  as  some  claim,  only  an  excess  of 
ordinary  sensory  function  ?  The  function  of  any  oi-gan  or  tissue  is 
the  work  it  does  when  in  a  healthy  condition.  The  work  of  the 
nerve  is  to  convey  impulses  to  and  from  the  center;  then,  if  some 
other  than  normal  work  is  done  by  a  nerve,  we  conclude  that 
something  is  wrong,  some  change  someivhere  causing  this  perverted 
function. 

It  is  within  the  delicate  mysterious  chambers  of  the  brain 
where  resides  this  hard-to-be  defined  influence  or  sensation  we  call 
"pain."  It  is  here  the  change  from  afferent  to  efterent  impulses 
takes  place.  When,  therefore,  pain  is  felt  in  a  part,  as  the  result 
of  reflex  influence  of  some  remote  diseased  part,  may  not  the  fault 
lie  in  the  center^  which  fails  to  transmit  correctly  i'  thus  making 
the  secret  of  reflex  pain  a  jysychological  and  not  a  pathological  one. 
How,  otherwise,  explain  the  instantaneous  relief  from  reflected  pain 
on  the  removal  of  the  real  cause  'i  Can  there  be  real  molecular 
changes  existing  which  would  cease  immediately,  without  time 
for  the  usual  repair  of  tissue  necessary  to  complete  absence  of  pain  ? 
Tuke,  in  his  "Influence  of  the  Mind  upcm  the  Body,"  says: 
"Emotional  impulses  may  act  upon  the  sensory  ganglia  and  nuclei 
of  the  nerves  of  sensation  so  as  to  pn^duce  any  of  those  sensations 
which  are  ordinarily  induced  by  impressions  upon  their  periphery  ; 
such  sensations,  although  central,  being  referred  bj'  the  mind  to 
the  peripheral  terminations  of  the  nerves." 

To  return  to  the  work  performed  by  the  nerves.  In  what  does 
this  change  of  function  consist  ?  The  cutaneous  nerves  convev  to 
the  center  a  sense  of  comfort  when  the  surrounding  atmosphere  is 
neither  too  hot  nor  too  cold  ;  but  let  these  same  nerves  be  exposed 
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to  a  cold  wind,  and  quite  a  different  sensation  is  produced,  which, 
causes  the  reflex  movements  of  shivering,  or,  if  long  continued,  of 
aching  pain.  In  the  same  way  intense  heat,  when  applied  to  the 
surfiice,  will  cause  pain.  Now,  both  heat  and  cold  produce  an 
agreeable  sensation  when  applied  in  a  certain  degree  to  the  surface, 
but  an  entirely  difl^'erent  sensation  when  the  degree  is  increased. 
So  we  see  that  if  a  force  which  produces  an  agreeable  sensation  be 
increased  to  a  certain  extent,  the  result  is  a  sensation  of  pain. 
Then  does  it  not  seem  that  the  difference  between  comfort  and 
pain  is  one  of  intensity  only,  quickened  impulses^  just  as  the 
difierence  in  wave  lengths  of  light  will  produce  different  colors  ;  or 
may  not  the  different  results  produced  by  nervous  impulses  be  due 
merely  to  a  difference  in  wave  lengths  of  the  impulse — or,  in  other 
words,  only  a  "mode  of  motion?"  A  nerve,  like  a  faithful 
messenger,  is  going  about  its  daily  duties,  performing  its  normal 
functions — an  impingement  occurs — it  merely  hurries  up  to  tell  the 
news  ! 

It  is  not  necessary  that  any  tissue  of  the  body  should  be 
putting  forth  its  greatest  effort  when  producing  normal  results. 
Nature  has  provided,  in  various  ways,  against  accident  and  disease 
in  our  bodies.  A  blood  vessel  is  not  distended  to  its  utmost  when 
simply  carrying  the  blood  at  a  normal  rate  ;  the  large  sinuses  of 
the  brain  provide  against  an  engorgement  or  obstruction  in  that 
important  part ;  the  heart  possesses  a  capacity  which  permits  great 
acceleration  of  motion  in  case  of  excitement ;  the  lungs,  likewise. 
A  man  may  walk  three  miles  in  a  leisurely  way  and  feel  refreshed, 
but  if  he  put  forth  extra  effort,  and  walk  five  miles  in  the  same 
length  of  time,  he  will  become  fatigued,  although  he  use  the  same 
muscles  for  the  work.  But  what  of  the  nature  of  this  force  ?  Who 
•  shall  say.     Will  scientists  Anally  solve  the  question  ? 

In  a  recent  scientific  journal  the  similarity  between  nerve 
force  and  electrical  force  is  discussed,  and  their  identity  well  nigh 
proven,  or,  at  least,  nearly  enough  so  to  make  the  theory  seem  a 
very  plausible  one.*  This,  in  coimection  with  tlie  late  experiments 
of  Prof.  Hughes  of  England,  by  which  he  has  shown  all  nuitter  to 
possess  an  inherent  property,  manifested  to  us,  under  certain  con- 
ditions, in  the  phenomena  of  magnetism  and  electricity,  makes  a 


*  Scientific  American,  May  3d,  1884. 
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strong  argument  in  assuming  this  nerve  force  to  be  but  another 
manifestation  of  this  same  mysterious  property  common  to  all 
matter. 

It  is  through  the  vast  net  work  of  nervous  structure,  inter- 
woven, crossing,  recrossing  and  uniting,  like  lines  of  telegraph,  in 
every  part  of  the  body,  that  these  impulses  are  constantly  being 
conveyed ;  their  connections  and  relations  being  so  intimate  that 
one  portion  of  the  body  can  not  suffer  alone  but  a  deep  sympathy 
is  found  to  exist  in  the  surrounding  parts,  and  if  the  injury  be 
great  the  whole  body  is  involved.  Whether  these  impulses  are 
conve3'ed  entirely  by  the  sympathetic  system  of  nerves,  or  whether 
through  the  continuity  of  fibres  at  the  origin  of  the  main  nerves, 
is  a  question.  It  is  a  fact  that  the  fibres  of  some  of  the  main 
nerves  may  be  traced  to  the  same  point  in  the  medulla,  either  in 
their  deep  or  superficial  origin.  Anstie  speaks  of  the  close  juxta- 
position and  intimate  refiex  relation  existing  between  the  roots  of 
the  fifth  cranial  and  pneumogastric,  so  that  the  impressions  made 
upon  the  fifth,  in  extracting,  exert  a  powerful  stimulating  effect 
upon  the  pneumogastric.  Why  may  not  the  pain  in  the  stomach  and 
oesophagus,  "the.lump  in  the  throat"  of  hysterical  patients  after 
an  operation  be  due  to  the  same  cause  ?  Irritation  of  the  fifth  has 
been  known  to  cause  violent  fits  of  vomiting  and  cardiac  pains» 
as  in  the  eruption  of  the  third  molar. 

Of  all  nerves  in  the  body  the  fifth  cranial  is  the  most  inter- 
esting to  us,  as  dentists,  not  merely  because  its  branches  supply 
the  dental  organs,  but  because  it  is  most  often  the  seat  of  neuralgic 
affections,  with  the  exception  perhaps  of  the  sciatic,  and  when 
thus  aft'ected,  vields  less  readilv  to  treatment  than  anv  other  nerve. 
Also,  owing  to  its  large  and  much  exposed  peripheral  expanse, 
the  complex  nature  of  its  functions  and  its  close  connection  with 
other  important  nerves,  its  affections  are  most  likely  to  cause 
secondary  or  ''  reflex"  disturbance  of  wide  extent.  Without  taking 
this  into  consideration,  it  would  seem  strange  that  cervico-brachial 
neuralgia,  or  disturbance  of  digestion,  should  be  caused  by 
carious  teeth.  Yet  not  only  these,  but  parts  more  distant  will 
often  become  thus  affected.  There  seems  to  be  an  especially  close 
relation  existing  between  the  teeth  and  the  reproductive  organs, 
and,  at*times,  when  the  latter  are  peculiarly  engaged,  it  is  not  an 
uncommon  occurrence  for  us  to  be  called  upon  to  treat  perfectly 
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sound  teeth,  though  of  course  more  often  unsound  ones.  Again 
the  careless,  or  shall  we  say  ignorant^  practitioner,  will  sometimes 
remove  a  sound  tooth  without  relief  to  the  patient,  when  the  true 
oause  of  the  trouble  may  lie  no  further  away  than  the  opposite  side 
of  the  mouth.  Simply  because  a  person,  almost  insane  with  pain, 
-demands  treatment  of  a  certain  tooth,  is  no  reason  why  a  cool- 
headed  dentist  should  not  make  a  thorough  examination  of  not 
only  all  the  teeth,  but,  by  using  his  knowledge  of  nervous  distribu- 
tion, inquire  into  the  the  general  sj'stemic  condition.  We  do  not 
wish  to  be  understood  as  asserting  that  such  an  examination  and 
inquiry  will  invariably  bring  to  light  the  lurking  cause,  but  that 
the  removal  of  an  obscure  cause  does,  very  frequently,  produce  the 
desired  result,  is  sufficient  reason  for  the  exercising  of  more  care, 
yes,  more  knoidedge  than  is  sometimes  used. 

I  am  aware  that  the  temptation  is  sometimes  strong  to  use 
our  skill  only  so  far  as  we  are  compensated  therefor ;  and  yet,  is 
it  the  highest  aim  of  our  profession  to  accumulate  wealth  ?  Is 
there  not  a  more  noble  object  to  be  gained,  namely,  the  allevia- 
tion of  suffering,  as  well  as  the  more  selfish  one  of  self-improve- 
ment, in  adding  to  our  knowledge  of  the  delicate  structures 
under  our  care  \  We  cannot  be  too  well  informed  on  these 
things ;  besides,  it  behooves  us,  as  specialists,  to  not  only  post 
■ourselves  on  what  others  have  found  out  by  experiment  and 
investigation,  but  also  to  experiment  and  investigate  for  ourselves. 
Let  us  not  leave  it  to  the  medical  profession  to  prepare  our 
food  for  us,  being  content  with  opening  our  mouths  to  swallow 
the  bolus  when  ready. 

An  eminent  medical  authority,  in  his  review  of  the  state  of 
ophthalmology  for  the  year  1883,  says  :  "  The  influence  of  carious 
teeth  in  producing  aftections  of  the  eye  is  neither  sufficiently 
considered  nor  understood.  The  relation  between  the  two  is 
often  very  noticeable."*  Do  not  we,  as  dentists,  share  this  im- 
plied reproach  upon  the  medical  profession?  We  are  willing 
enough  to  confess  our  ignorance ;  but  this  is  not  sufficient.  Let 
us  '•''observe^  compare^  refiect^  record.''''  There  is  ample  room  for 
research  upon  this  one  subject  of  "  reflex  pain."  As  I  said  before, 
the  meagerness   of  our   literature   upon    this  subject,    to   one   in 
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search  of  facts,  is  very  striking.  It  cannot  be  that  there  are  not 
frequently  occurring,  in  our  many  dental  offices,  such  incidents, 
which,  if  recorded,  with  the  results  of  proper  research,  would 
help  many  another,  who  may  be  puzzling  over  the  strange  occur- 
rences which  baffle  all  his  skill.  Let  us  honestly  and  faithfully 
record  the  results  of  our  research — not  being  too  fearful  of  criti- 
cism— and  thus  help  to  diffuse  the  knowledge  we  all  need.  If 
you  have  a  patient  with  an  inflamed  and  painful  eye,  which  has 
refused  to  be  comforted  by  all  other  treatment,  but  is  immedi- 
ately relieved  after  the  treatment  of  a  carious  tooth,  don't  keep 
the  good  news  to  yourself,  but  "call  your  neighbors  in,"  and 
divide  ;  after  first  satisfying  yourself  as  to  the  probable  reason  of 
this  sympathetic  action  between  the  different  branches  of  the 
nerve,  whether  it  be  due  to  want  of  tone  of  the  system,  or  to 
whatever  exciting  or  predisposing  cause,  make  a  short  and  con- 
cise note  of  it,  and  send  it  to  one  of  your  journals,  which  will 
gladly  assist  you  in  your  efforts  to  do  good  by  publishing  it. 

discussion. 

Opened  by  Dr.  T.  L.  Gilmer  of  Quincy : 

The  contemplation  of  such  subjects  as  these  must  convince  us 
of  the  importance  of  a  more  general  knowledge  of  the  entire  human 
system,  and  its  workings  both  in  health  and  disease ;  as  the  asso 
ciate  pathological  conditions  accom])anying  dental  and  oral  irrita- 
tions are  various,  sometimes  leading  us  to  distant  organs  for  a  solu- 
tion of  the  difficulty.  What  is  the  extent  of  the  dental  specialists* 
field?  Where  is  the  dividing  line  which  separates  the  physician 
and  dentist?  are  questions  which  often  present  themselves  to  my 
mind.  Are  we  to  trace  the  nerves  supplying  the  teeth  to  the 
Casserian  ganglion  and  stop  ?  Are  we  to  follow  the  arteries  of  the 
teeth  to  the  carotid,  and  stop  ?  If  so,  our  field  is  indeed  limited. 
But  I  do  not  believe  this  is  true  ;  I  think  our  territory  is  co-exten- 
sive with  the  physicians'.  He  should  come  to  our  special  field 
when  necessary,  and  we  should,  if  we  may  find  the  way,  go  into  his 
field,  just  so  far  as  may  be  necessary  to  determine  whether  the 
dental  disturbance  be  simply  symptomatic  or  truly  idiopathic.  If 
we  have  sufficient  wisdom,  we  may  greatly  aid  other  specialists- 
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in  seeking  out  the  exact  location  of  the  primary  lesion — this  is  par- 
ticularly true  of  oculists  and  aurists.  Irritations  in  the  peripheries  of 
the  dental  nerves  may  be  reflected  along  the  various  distributions 
of  the  fifth  cranial  and  its  anastomotic  branches  to  the  eye,  ear,  and 
sometimes  to  more  remote  organs.  The  uterus  and  other  visceral 
organs  are  widely  separated  from  the  teeth,  but  the  sympathetic 
system  is  so  intimately  connected  with  the  three  great  divisions 
of  the  fifth  that  these  organs  may,  at  slight  irritation,  make  scape- 
goats of  the  teeth,  palming  off  their  own  disabilities  upon  them. 
While  I  am  fully  convinced  that  irritations  of  distant  organs  may 
cause  pain  in  the  teeth  and  in  other  peripheries  of  tlie  fifth,  still 
I  further  believe  that  the  majority  of  neuralgias  and  aches  of  this 
nerve  are  caused  from  truly  dental  or  posterior  nasal  disturbances. 
In  looking  for  the  cause  of  pain  located  by  the  patient  in  the 
teeth,  we  must  not  be  in  too  great  hurry  to  leave  our  special  field ; 
a  thorough  investigation  must  first  be  made  in  the  oral  cavity,  and 
then,  if  we  conclude  there  are  no  diseased  conditions  in  and  about 
the  teeth,  it  is  time  to  investigate  beyond,  but  not  until  every 
nook  and  corner  is  carefully  inspected ;  as  before  said,  the  great 
majority  of  pains  about  the  mouth  come  from  some  local  irrita- 
tion. It  is  thought  by  some  that  much  of  the  pain  supposed  to  be 
reflected  from  the  uterus  is  not  a  truly  reflected  pain,  but  an  essen- 
tial pain,  caused  by  a  vaso-motor  disturbance,  which  causes  dilata- 
tion of  the  arteries,  making  pressure  upon  the  nerves  in  their 
walls.  The  calibre  of  the  arteries  of  the  teeth  is  controlled  by  the 
carotid  plexus  of  the  sympathetic.  This  plexus  is  given  ofl"  from  the 
superior  cervical  ganglion  ;  from  this  point  follow  the  spinal  sym- 
pathetic down  to  the  hypogastric  plexus,  and  we  establish  a  rela- 
tionship between  the  two  widely  separated  organs.  The  afterent 
vaso-motor  fibre  of  this  system  would  transmit  impressions  made 
upon  them  by  a  diseased  uterus  to  the  vaso-motor  center  in  the 
medulla,  and  by  efferent  fibres  be  returned,  in  reflex  relationship, 
to  the  carotid  plexus  through  the  superior  cervical  ganglion.  The 
irritation  of  a  vaso-motor  nerve  may,  at  times,  cause  a  dilatation  of 
arteries  by  diminished  inhibitory  nerve  power  in  a  correlated  area. 
This  being  true,  a  lack  of  tone  in  the  arteries  of  the  teeth  might 
be  caused  possibly  by  a  displaced  or  otherwise  diseased  uterus, 
and  the  pain  which  we  are  accustomed  to  think  of  as  reflected, 
may  not,  strictly  speaking,  be  a  reflected  pain  at  all.     So,  also,  might 
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we  account  for  the  ravages  of  decay  frequently  accompanying 
pregnancy.  An}'  of  us  might  cite  case  after  case  of  diseases  of 
the  teeth  affecting  the  eye  and  ear;  in  fact,  I  liave  here  a 
tooth  which  I  extracted  for  a  lady  with  amaurosis,  whose  sight  was 
speedily  restored  following  the  removal  of  the  tooth.  She  was 
not  aware  of  any  trouble  in  the  tooth  whatever.  We  see  these 
cases  and  cure  them,  but  which  one  of  us  can,  to  a  certainty, 
explain  how  this  eye  was  made  blind  by  this  exostosed  and  other- 
wise diseased  tooth.  AVe  may  be  able  to  designate  the  road 
traveled  bv  the  irritation,  but  what  is  the  condition  of  the  cells 
of  the  center  which  became  so  confused  as  to  be  unable  to  desig- 
nate the  true  localitj'  of  the  lesion,  Yery  much  is  known  of  the 
nervous  system,  but  still  much  remains  hidden  from  view. 

I^euralgias  caused  by  irritations  of  the  peripheries  of  the  fifth 
cranial,  I  find,  yield  readily  to  the  green  tinct.  gelsemium,  in  doses 
of  from  five  to  twenty  drops,  exhibited  every  two,  three  or  four 
hours,  as  the  urgency  of  the  case  may  demand,  until  pain  ceases, 
or  the  physiological  effect  is  produced.  If  it  be  a  pain  reflected 
from  a  distant  organ,  it  seems  to  be  of  little  value,  having  its 
principal  effect  as  a  pain  obtunder  on  the  fifth  cranial  nerve.  In 
fever  or  irritation  of  the  nervous  system,  with  strong  tendency  to 
the  brain,  flushed  cheeks,  bright  eyes,  contracted  pupils,  hot  skin, 
it  is  the  remedy  of  all  remedies.  It  is  not  without  danger,  and 
should  be  handled  with  care ;  but  I  imagine  where  it  has  proven 
fatal  it  was  given  when  it  was  contra-indicated,  that  is,  where  there 
was  a  blanched  countenance,  eyes  dull,  pupils  dilated,  cool  skin 
or  imperfect  capillar}^  circulation.  It  has  been  condemned  by 
some  as  a  neuralgic  remedy,  on  account  of  a  lack  of  uniformity. 
This  may  be  because  it  has  been  given  indiscriminate]}'  to  all 
classes  of  neuralgias,  and  I  imagine  that  the  cases  where  it  was 
properly  administered  and  failed  were  in  reflected  pains  and  not 
in  peripheral  irritation  of  the  fifth.  Quinine  seems  to  be  the 
remedy  in  reflected  pains.  There  seems  to  be  no  doubt  but  that 
this  drug  diminishes  reflex  action,  it  is  supposed,  by  a  stimulation 
of  the  cardiac  peripheries  of  the  pneumogastric. 

I  feel  honored  to  have  been  selected  to  open  the  discussion 
on  this  excellent  paper,  and  in  conclusion  must  say,  if  this  be 
the  character  of  papers  which  lady  dentists  can  write,  give  us 
more  lady  dentists. 
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De.  a.  W.  Freeman  :  No  nerve  is  independent  of  all  the 
others.  In  my  early  practice  a  lady  called  on  me,  requesting  that 
all  her  teeth  be  extracted.  They  were  very  loose,  but  not  decayed 
or  crusted  with  tartar.  I  was  surprised  at  their  condition,  especially 
as  the  lady  was  young  and  seemed  in  good  health.  Reflecting 
a  moment  I  sent  her  away,  that  I  might  study  up  the  case ;  until 
I  could  get  more  light.  My  knowledge  of  medicine  taught  me 
of  the  great  changes  child-bearing  produces  upon  the  mothers' 
teeth ;  and  learning  afterwards,  what  was  thought  improbable  at 
first,  that  the  reproductive  organs  were  so  engaged,  we  concluded 
it  was  best  to  leave  the  case  without  treatment.  As  the  generative 
disturbance  lessened,  the  dental  trouble  gradually  disappeared. 
Another  case  was  that  of  a  child  afflicted  at  various  times, 
while  teething,  with  bowel  derangements  and  nervous  twitchings 
of  the  limbs  and  muscles.  This  chorea  passed  entirely  away  upon 
the  full  eruption  of  the  temporary  teeth.  It  has  now  partially 
returned,  as  the  patient  is  getting  her  cuspid  and  bicuspid  teeth. 
It  will  probably  disappear  with  completed  second  dentition. 

Still  another  confirmation  of  the  paper  I  find  in  the  case  of  a 
prominent  physician  of  this  State,  who  suffered  severe  neuralgia,  at 
times,  for  several  years.  The  masseter  muscles  became  rigid  and 
the  mouth  was  closed  to  all  but  fluid  nourishment  for  a  long 
time.  The  passing  of  the  hand  of  a  strongly  magnetic  person 
on  one  side  of  the  face  provoked  spasms  of  pain,  and  thus  the 
region  of  disease  was  discovered,  and  a  tooth,  not  ulcerated  but 
filled  with  amalgam,  was  pried  out  of  the  mouth.  The  neuralgia 
ceased,  and  the  muscles  resumed  their  normal  state  after  the 
extraction. 

De.  Black:  There  is  a  close  relationship  between  reflex  pain 
and  reflex  motion  ;  they  are  of  the  same  order  of  phenomena.  It  is 
conceded  that  neuralgia  results  from  anieraia — insufficient  nutri- 
tion of  the  nerves.  Yet  we  may  have  neuralgia  in  persons  appar- 
ently not  anjBmic.  This  may  be  brought  about  through  the 
vaso-motor  system  of  nerves,  through  tension  localized  in  partic- 
ular parts,  producing  narrowing  of  the  vessels  supplying  the  part 
with  blood — -a  local  anremia.  It  will  be  seen  that  this  form  of  neu- 
ralgia may  occur  in  a  part,  through  reflex  action  implicating  the 
vaso-motor  system  of  nerves  supplying  special  parts.  Irregulari- 
ties in  the  circulation  in  the  two  sides  of  the  brain,  from  such  a 
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cause,  may  cause  giddiness  instead  of  pain,  and  other  phenomena 
that  may  be  dilHcult  to  explain.  By  this  theory  we  may  under- 
stand why  those  remedies  that  act  ou  the  vaso-motor  nerves  cure 
or  relieve  neuralgia.  If  we  analyze  the  remedies  we  have  found 
best,  it  will  be  seen  that  their  action  may  be  explained  b}'  refer- 
ence to  their  power  of  correcting  local  disturbances  in  the  circula- 
tion— relief  of  local  tension.  However,  we  have  no  exact  knowl- 
edge on  this  subject.     What  we  have  is  more  or  less  speculative. 

Dr.  Patrick  :  We  see  by  the  latitude  of  this  discussion  how 
difficult  it  is  to  confine  or  circumscribe  investigation,  even  in  our 
specialty.  '"No  pent  up  Utica  confines  our  power."  It  is  an 
ultimate  fact  in  nature  that  consciousness  is  the  result  of  stimu- 
lated nervous  tissue;  we  know  that  we  smell  with  our  nose  and  see 
with  our  eyes ;  we  cannot  smell  with  our  ears  or  see  with  our 
tongues ;  and  yet  the  gustatory  and  auditory  nerves  are,  in  sub- 
stance, like  the  optic  and  olfactory.  This  difference  in  function  is 
evidently  in  the  arrangement  of  the  nerve  cells,  and  the  disposi- 
tion of  the  channel  through  which  external  agents  have  to  travel 
in  order  to  reach  them.  We  constantly  feel,  in  spite  of  ourselves  ; 
it  is  impossible  for  us  to  avoid  having  sensation  when  any  object 
excites  the  nerves  ;  the  sensation  is  within  us,  but  is  dependent 
on  external  influence.  We  receive  it.  but  how?  It  is  evident 
that  there  is  no  connection  between  the  words  which  I  utter  and 
the  impression  which  my  words  have  upon  your  brain  ;  and  how 
diversely  the  same  words  will  effect  different  individuals.  Wit- 
ness the  effect  produced  on  the  mind  and  body  of  an  individual, 
surrounded  by  a  gay  and  happy  company,  who  receives  a  telegram 
from  the  hand  of  a  messenger,  the  few  lines  of  which  convey  to 
him  the  intelligence  that  a  great  calamity  has  befallen  his  near- 
est and  dearest  friend.  The  shock  throws  him  into  convulsions ; 
his  friends  endeavor  to  pacify  him ;  he  is  completely  ])rostrated  ; 
a  fever  sets  in ;  he  is  delicate  for  weeks,  but  finally  recovers. 
His  friends  sympathized,  but  were  not  afflicted  in  the  same  way ; 
they  saw  the  same  characters  on  the  scrap  of  paper;  those  char- 
acters were  reflected  on  their  retinas  in  precisely  the  same  man- 
ner, and  were  governed  by  the  same  laws  that  impressed  the 
characters  on  the  retinas  of  their  unfortunate  friend,  yet  how  dif- 
ferent the  result  on  the  nervous  system. 
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The  property  of  a  nerve  cord  to  receive  an  impression  and  eon- 
duct  it  inwards  is  common  to  all  nerves ;  but  there  are  certain 
nerves  that  not  only  have  the  property  of  receiving  and  con- 
ducting an  impulse  inwards,  but  also  have  the  power  to  return 
the  same  impulse  outwards.  These  are  ganglionic  nerves,  and  are 
distinguished  from  all  others  by  nervous  knots  composed  of  gray 
matter,  which  knots  distinguish  them  physiologically  as  central 
organs  from  simple  nerves,  and  endow  them  with  the  power  of 
reflex  action,  whether  of  pain  or  pleasure.  The  reflex  power  is 
possessed  by  the  gray  matter  and  not  b}'  the  white  substance  of 
the  cord.  The  afferent  impulse  being  converted  into  an  efterent 
impulse,  producing  what  is  called  reflex  action,  is  beautifully 
illustrated  in  the  expansion  and  contraction  of  the  iris  in  accom- 
modating itself  to  the  vibrations  which  produce  the  sensation 
of  light.  When  the  light  passes  through  the  central  opening 
of  the  iris,  or  pupil,  and  thence  through  the  lens  to  the  retina, 
it  is  received  by  the  nerves  of  the  retina  on  its  concave  sur- 
face. 'Now,  if  the  light  be  too  strong,  the  small  ganglia,  con- 
nected with  the  nerves  which  control  the  mo\"ements  of  the  iris, 
instantly  transmit  an  efterent  impulse  which  contracts  the  pupil 
and  shuts  off"  the  light.  If,  however,  the  luminous  vibrations  are 
not  sufficient  to  produce  an  ordinary  sensation  of  light,  as  in  a 
dark  room,  the  iris  is  expanded  and  the  pupil  is  enlarged  b}'  the 
same  process  of  reflex  action.  The  points  of  a  star-fish  are  sup- 
plied with  nerves  and  ganglia  to  produce  reflex  action.  Touch 
one  of  the  extended  points  of  a  living  fish  and  the  impulse  is 
carried  towards  the  center,  to  the  ganglia  controlling  the  point 
touched,  when  the  ganglia  at  once  returns  the  impulse  to  the 
muscles,  which  immediately  contract  and  the  point  curls  up.  A 
similar  phenomena  is  produced  when  a  frond  of  a  sensitive  plant 
is  touched ;  the  frond,  however,  having  no  muscular  fibres  to  con- 
tract, simply  droops.  Are  these  ganglia  that  we  find  in  plant 
and  animal,  that  bring  about  such  definite  action,  endowed  with 
intelligence  ?  or,  are  all  these  phenomena  merely  manifestations  of 
chemical  and  mechanical  energy?  When  we  pass  beyond  the 
boundary  of  .  physics  into  the  region  of  metaphysics,  we  are  as 
men  born  blind  discussing  the  nature  of  light. 
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THE  ORIGIN  OF  DEFECTIVE  ENAMEL. 


BY    W.    H.    EAMES,    D.D.S.,    OF    ST.    LOUIS,    MO. 


At  your  last  annual  meeting  I  had  the  pleasure  of  presenting 
before  this  Society  a  short  introductory  paper  on  the  subject  of  defec- 
tive enamel  structure.  It  embraced  a  synopsis  of  the  views  of  the 
most  prominent  writers  upon  the  subject,  together  with  some 
objections  which  have  presented  themselves  to  my  mind  in  the 
study  and  investigation  of  this  question. 

Time  did  not  permit  a  full  discussion  of  the  subject,  and  now, 
in  fulfillment  of  a  promise  made  to  the  Society,  I  bring  the  subject 
before  you  again  in  the  following  brief  paper,  in  which  I  have 
endeavored  more  fully  to  present  my  views.  The  theories  enter- 
tained by  all  writers  of  the  present  day,  as  to  the  cause  or  origin 
of  defective  enamel  structure,  differ  but  little,  if  any,  from  their 
predecessors,  writing  perhaps  a  century  earlier. 

It  seems  to  be  regarded  as  one  of  the  settled  facts  of  our 
science,  which,  like  the  traditions  of  the  church,  it  were  heresy  to 
dispute ;  it  is  set  forth  in  all  our  text  books,  and  taught  in  all  of 
our  colleges ;  but,  notwithstanding  the  general  acceptance  with 
which  it  is  met  at  the  hands  of  all  succeeding  students,  it  seems  to 
me  that,  whether  it  is  capable  of  disproof  or  not,  there  is  reason- 
able room  for  doubt  at  least — and  while  I  do  not  expect  to  present 
a  solution  of  the  phenomena  of  these  various  formations  which 
shall  be  accepted  as  true  without  question,  I  do  hope  to  illumine 
some  of  the  darker  places  in  the  misty  theories  of  the  past. 

The  various  forms  of  defective  enamel  which,  up  to  the  present 
time,  have  been  known  as  rocky,  ridged,  furrowed,  cribriform, 
pitted  and  grooved  enamel,  attributed  to  one  cause,  viz.,  arrested 
development,  will  be  considered  under  two  general  heads,  "Con- 
genital" and  "Non-Congenitar'  or  accidental.  The  first  class, 
"Congenital,"  will  include  all  of  those  defects  which  are  supposed 
to  originate  during  the  formative  period  of  the  tissue  ;  the  second 
class  (non-congenital  or  accidental),  those  forms  which  originate 
after  the  complete  development  of  the  tissue. 

Thus  the  first  class,  or  congenital,  will  comprise  some  of  those 
forms  known  and  described  as  rocky  or  ridged  enamel ;  simple  pits 
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in  the  structure  more  commonly  found  on  the  points  of  the  cusps, 
but  existing  often  on  other  portions  of  the  tooth,  and  especially 
noticeable  in  cases  where  but  few  of  the  teeth  are  affected  :  grooves 
or  fissures  in  the  coronal  surface  of  the  bicuspids  and  molars. 
The  second  class  (non-congenital  or  accidental)  will  include  some 
of  the  forms  of  grooved  or  furrowed  teeth  not  considered  in  class 
first,  described  by  Mr.  Hutchinson  and  others  as  due  to  syphilis, 
mercury,  etc. ;  also,  cases  presenting  the  same  characteristics  which 
occur  later  in  life,  in  the  form  of  grooves  at  the  gingival  border  of 
the  molars  and  bicuspids,  usually  considered  as  cases  of  erosion, 
abrasion,  denudation,  atrojjhy  and  caries,  which,  in  my  opinion, 
have  a  common  origin. 

The  origin  of  the  first  class,  as  I  believe  and  hope  to  demon- 
strate, is  not  due  to  constitutional  disturbances  afi'ecting  the 
epithelial  structures,  such  as  measles,  eruptive  fevers,  mercury, 
syphilis,  eclampsia,  etc..  which  are  supposed  to  cause  an  arrest  of 
development  and  a  consequent  defective  enamel  structure,  but  to  a 
defect  in  the  formative  organ,  which  might,  in  cases  of  pits,  be 
termed  a  blight  or  death  of  tlie  ameloblast,  or  in  cases  of  fissures  a 
"rupture,""  being  the  result  of  a  separation  of  the  ameloblastic 
layer. 

Let  us  glance  at  the  process  of  development  at  this  period. 
According  to  the  best  and  latest  authority  on  this  subject  the 
enamel  organ  envelopes  the  pulp  or  dentine  organ  in  the  form  of  a 
hood,  corresponding  somewhat  to  the  form  of  the  future  tooth. 
It  is  composed  of  three  layers  or  strata :  an  external  and  an 
internal  epithelial  layer,  and  a  reticular  layer  ;  the  external  and 
internal  layers  are  formed  of  the  columnar  cells  of  the  malpighiaii 
layers  of  the  epithelium.  The  internal  layer  of  cells  or  ameloblasts, 
having  undergone  a  change  in  length,  are  much  longer  than  the 
cells  composing  the  external  layer.  To  the  cells  composing  the 
internal  layer  I  have  given  the  name  ameloblasts^  as  to  them  is 
delegated  the  work  of  forming  the  enamel  in  the  same  manner  as 
the  odontoblasts  form  the  dentine.  Just  how  this  process  of  ameli- 
fication  takes  place  is  not  definitel}'  determined.  AVhether  it  be 
by  direct  impregnation  of  the  cell  or  by  exudation  is  not  essential, 
so  long  as  it  be  admitted  that  the  formation  of  the  enamel  is 
dependent  on  the  presence  of  the  ameloblasts.  The  recent  explana- 
tions of  the  phenomena  of  enamel  formation  by  Prof.  Bodecker, 
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Williams  and  others,  if  true,  miglit  aft'ect  the  position  taken  in  this 
paper,  but  being  in  advance  of  the  accepted  theories  up  to  the 
present  day  they  will  not  be  considered. 

There  is  no  class  of  cells  more  liable  to  a  change  of  a  retro- 
gressive character  than  the  epithelial,  and  none  develop  more 
rapidly.  We  have  seen  that  the  enamel  organ  is  made  up  of  this 
class  of  cells  exclusively,  and  is  therefore  subject  to  changes  notice- 
able in  epithelial  structure  ;  elsewhere  a  blight  or  death  of  one  or 
more  of  the  cells  of  this  organ  may  be  looked  for  at  any  time. 
If  one  or  more  of  the  ameloblasts  die,  or  from  any  cause  be  want- 
ing in  the  internal  layer  of  the  enamel  organ  at  any  point,  then 
will  there  be  a  missing  rod  or  rods  corresponding  in  number  with 
the  missing  ameloblasts,  thus  forming  a  circular  pit.  If  the  amelo- 
blast  was  missing  when  the  process  of  amelification  commenced, 
this  circular  ])it  would  extend  from  the  external  surface  of  the 
enamel  to  the  surface  of  the  dentine  beneath  ;  but  if  the  cells  die 
after  the  process  of  amelification  is  partially  completed,  then  the 
depth  of  the  pit  will  correspond  to  the  length  of  the  rod  which  was 
left  unfinished ;  the  cells  surrounding  the  missing  one  being 
unaffected  would  complete  the  work  assigned  to  them,  and  thus 
the  walls  of  this  pit  will  be  normal  in  character,  except,  perhaps, 
in  cases  where  the  direction  of  the  rods  is  slightly  changed. 
Thus  is  formed  the  pit  described  by  Wedl  and  others,  an 
opening  surrounded  b}'  enamel  rods  and  the  bottom  clothed  with 
enamel. 

The  change  which  takes  place  in  the  walls  of  these  pits  from 
the  action  of  external  agents,  acids,  bacteria,  etc.,  after  the  tooth 
is  erupted,  would  result  in  the  forms  figured  by  "Wedl  and  Magitot, 
and  by  them  described  as  being  filled  with  pigment,  debris  of 
tooth  substances,  food,  leptothrix,  etc.  The  breaking  up  of  the 
rods  forming  the  walls,  giving  the  pit  the  form  of  a  pouch  or 
cul-de-sac,  may  be  accounted  for  in  this  manner.  It  may  be  claimed 
that  this  would  be  but  a  form  of  arrested  development,  especially  as 
this  process  of  amelification  is  one  step  in  the  process  of  develop- 
ment; but  can  it  be  called  an  arrest  of  development  ''dependent 
upon  some  constitutional  disturbance,"  as  "Wedl,  Magitot,  Tomes 
and  others  assert  {  We  think  not.  It  is  not  an  arrest,  but  a  death 
or  blight  of  a  cell  or  cells  forming  the  enamel  rods,  independent  of 
any  systemic  or  general  constitutional  disturbance. 
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The  next  form  to  which  I  would  call  attention,  fissures  or 
grooves  in  the  coronal  surface  of  molars  and  bicuspids,  is  also 
accounted  an  arrest  of  development,  a  lack  of  coalescence,  a  failure 
on  the  part  of  the  enamel  plate,  which,  in  its  development  from 
the  cusps  toward  the  center,  fails  to  meet  and  coalesce.  To  Dr. 
Black  of  Jacksonville,  belongs  the  credit  of  the  following  solution 
of  this  defect,  which,  evidently,  is  not  due  to  a  failure  to  coalesce, 
but  is  rather  the  result  of  a  rupture  of  the  enamel  organ  at  this 
point,  a  separation  of  the  ameloblastic  layer,  thus  separating  the 
rods  and  forming  a  fissure. 

At  the  period  of  development,  when  this  rupture  takes  place, 
the  pulp  has  assumed  the  form  of  the  future  tooth,  but  not  its 
full  size.  Small  caps  of  dentine  are  formed  over  the  points  of 
the  cusps ;  the  enamel  organ  developing,  the  pulp  has  undergone 
a  change  noticeable  in  the  form  of  the  cells,  and  a  change  is 
taking  place,  noticed  by  Mr.  Tomes  and  others,  namely,  changing 
from  protoplasm  to  form  material  ready  to  receive  the  lime-salts. 
This  change  commences  at  points  directly  over  the  points  of  the 
cusps  and  passes  gradually  out  from  these  points,  as  centers, 
towards  the  center  of  the  grinding  surface,  and  down  towards 
the  sides  of  the  crown.  This  change  renders  the  cells  stiff  and 
unyielding.  The  growth  of  the  pulp  stretches  the  investing 
enamel  organ,  and  the  points  over  the  cusps  being  fixed  the 
strain  comes  directly  on  the  softest  and  most  yielding  portion, 
midway  between  the  cusps,  where  fissures  are  to  be  found.  The 
strain  upon  the  enamel  sheet  separates  the  ameloblasts,  and  thus 
a  break  in  their  continuity  is  formed,  which  is  not  repaired,  and 
a  consecpient  fissure  is  formed  in  the  sheet  of  enamel.  The 
term  coalition  implies  the  union  of  two  separate  portions  wliich 
are  independent  of  each  other ;  but  we  have  seen  that  the  enamel 
grows  from  a  continuous  sheet  of  ameloblasts,  each  connected 
with  the  other,  so  that  here  there  can  be  no  failure  to  coalesce. 
It  is  true  that  the  deposit  of  lime-salts  takes  place  from  certain 
points,  but  the  receptacles  for  the  lime  envelop  the  entire  crown. 
These  fissures  are  most  frequently  found  on  teeth  having  promi- 
nent cusps,  as  in  such  cases  the  enamel  organ  is  most  subject  to 
rupture.  These  cracks  or  fissures  which,  before  the  eruption  of 
the  tooth,  present  smooth  walls  of  enamel  rods,  soon  after  erup- 
tion become  discolored  and  filled  with  debris  and  leptothrix,  and 
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assume  the  appearance  as  seen  under  the  microscope  and  described 
by  Wedl.  This  defect  in  the  enamel  is  of  tlie  same  origin  as  the 
form  described  as  pits — the  absence  of  the  ameloblast  differing  only 
in  the  cause ;  and  most  of  the  defects  of  this  character,  no  matter 
what  forms  they  may  assume  or  where  located,  have  this  origin 
in  which  special  constitutional  disturbances  play  no  part. 

Of  the  second  class  of  cases  of  defective  enamel,  the  non- 
congenital  or  accidental  as  was  suggested  in  my  paper  of  last  3'ear, 
I  believe  a  large  number  to  be  due  to  the  abnormal  action  of 
the  so-called  absorbent  organ.  At  the  time  when  some  of  these 
defects  occur  the  temporary  teeth  occupy  their  sockets  in  the 
alveoli ;  the  permanent  teeth  are  inclosed  in  the  follicular  wall, 
surrounded  by  a  long  crypt,  which,  with  the  roots  of  the  tempo- 
rary teeth,  must  be  removed  to  allow  them  to  assume  their  posi- 
tion in  the  arch.  Nature  has  provided  an  agent  to  do  this  work. 
Mr.  Tomes  designates  it  as  the  absorbent  organ,  composed  of  a 
peculiar  class  of  cells  resembling  the  myeloid  cells  of  Kolliker. 
Wedl  designates  these  cells  as  osteo  or  odontoclasts.  We  believe 
them  to  be  simply  granulation  cells.  This  organ,  whatever  it  may 
be,  is  found  in  close  contact  with  the  tissue  about  to  be  removed, 
whetiier  bone  or  tooth.  Cup-shaped  excavations  filled  with  this 
cellular  organ  are  noticeable  on  the  surfaces  being  acted  upon.  The 
removal  of  the  roots  of  the  temporary  teeth  and  the  opening  of  the 
crypts  for  the  eruj)tion  of  the  permanent  teeth  is  said  to  be  a  physio- 
logical process,  and  yet  it  is  so  nearly  allied  in  all  physical  char- 
acteristics to  the  other  processes,  termed  pathological,  that  it  is 
dithcult  to  distinguish  between  them,  so  as  to  be  able  to  say 
what  characteristics  mark  a  physiological,  and  what  a  pathological 
process. 

We  are  of  the  opinion  that  the  processes  are  identical, 
differing  only  in  the  circumstances  producing  them.  Again,  it  is 
stated  that  the  method  employed  by  nature  for  the  removal  of  the 
temporary  teeth  is  sui- generis.  We  must  dissent  from  this  view, 
believing  it  to  be  the  same  process  that  she  has  provided  for  the 
removal  of  other  tissues.  The  removal  of  the  protruding  stump  of 
a  limb,  by  the  granulating  cells,  after  the  sloughing  off  of  the  soft 
parts,  is  identical  in  form  and  results  with  the  removal  of  the  tempo- 
rary teelh.  It  is  simply  a  result  following  one  of  the  phases  of 
inflammation  :    the   result   of  an   excitation   in  a  part,  otherwise 
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normal,  inducing  a  proliferation  of  cell  growth,  which  may  be  pro- 
gressive or  retrogressive  in  character,  or  both  interchangeably ; 
at  one  time  acting  as  an  absorbing  organ,  and  at  another  as  a 
builder  up  of  tissue,  dependent,  as  is  generally  supposed,  on  the 
amount  of  life-force  present. 

Let  us  apply  this  view  of  the  character  and  action  of  the 
so-called  absorbent  oi-gan  to  the  removal  of  the  roots  of  the 
temporary  teeth.  When  the  crown  of  a  permanent  tooth  is 
completed  and  the  growth  of  the  tooth  commences  (if  the  process 
goes  on  normally),  the  growth  of  the  root  forces  the  crown  onward 
against  the  hard  tissue,  covering  it  with  force  sufficient  to  produce 
excitation  and  a  proliferation  of  cell  growth  in  the  part ;  and  these 
cells,  so  far  as  we  are  able  to  learn,  are  identical  in  character  with 
those  found  in  a  granulating  wound  and  produced  under  similar 
conditions,  the  same  as  are  produced  in  cases  of  inflammation  of  a 
low  type,  which  results  in  destruction  of  tissue. 

Here  then  we  find  the  development  of  the  absorbent  cells  in 
the  part  ready  to  remove  an}^  obstruction  to  the  continued  growth 
of  the  permanent  tooth.  Thus  is  the  crj^pt  of  the  permanent  tooth, 
the  alveolus  and  roots  of  the  temporary  tooth  removed.  It 
frequently  happens  that  the  partial  removal  of  the  temporary'  root 
is  sufficient  to  relieve  the  pressure  produced  by  the  incoming 
tooth,  changing  the  cells  proliferated  from  a  retrogressive  to  a 
progressive  character ;  and  the  process  of  building  up  of  tissue 
succeeds — and  this  again  may  be  succeeded  by  absorption. 

It  is  a  noticeable  fact  that  the  roots  of  replanted  teeth  are 
frequently*  removed  by  a  process  identical,  in  all  respects,  to  the 
removal  of  the  temporary  teeth.  This  occurs,  in  some  cases,  soon 
after  the  operation  of  replantation  ;  in  other  cases  several  years 
may  elapse  before  the  tooth  is  lost.  Sometimes  this  work  of 
removal  commences  at  the  apex  of  the  root,  at  other  times  it  will 
be  noticed  at  the  gingival  border. 

The  removal,  by  nature,  of  the  roots  of  replanted  teeth  is 
termed  a  pathological  process ;  and  3'et  wherein  does  it  differ  from 
the  removal  of  the  roots  of  the  temporary  teeth,  which  is  recognized 
as  a  phj'siological  process  ?  It  is,  undoubtedly,  one  and  the  same 
process,  dependent  on  the  same  causes  for  its  action,  and  governed 
and  controlled  by  the  same  laws.     The  conditions  in  the  case  of  a 
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replanted  tooth  are  eminently  fitted  to  induce  this  change,  causing 
a  proliferation  of  cell  growth  ;  the  circulation  in  the  parts  sur- 
rounding the  root  being  defective  a  low  type  of  inflammation  is 
readily  set  up,  and  the  development  of  cells  of  a  retrogressive 
character  may  reasonably  be  looked  for,  sooner  or  later,  in  every 
case. 

Just  how  these  cells  do  their  work  is  as  yet  an  unsettled  ques- 
tion ;  most  writers  inclining  to  the  opinion  that  a  fluid  of  exudation 
is  present  which  dissolves  out  the  lime-salts  from  the  hard  tissues 
with  which  it  comes  in  contact.  The  following  brief  extract,  from  a 
lecture  by  Dr.  G.  Y,  Black,  Jacksonville,  111.,  on  ''Ferments,"  is  the 
best  explanation  of  the  action  of  the  absorbent  organ,  and  is,  in 
my  opinion,  in  advance  of  anything  which  has  been  written  on  this 
subject:  "Absorptive  and  resori)tive  digestion  is  accomplished 
by  a  soluble  ferment,  elaborated  by  the  tissues  under  special 
circumstances,  for  the  removal  of  tissues  no  longer  needed  as  roots 
of  temporary  teeth.  The  absorption  of  the  temporary  teeth  is  a 
physiological  process,  as  all  other  absorptive  processes  are." 
It  is  brought  about  by  the  action  of  a  class  of  cells  which 
have  become  known  as  "osteo"  or  "odontoclasts."  These  are 
onlv  the  ordinarv  connective  tissue  cells  of  the  part  in  immediate 
proximity  with  the  part  to  be  removed,  which  have  temporarily 
taken  on  new  functions — the  secretion  or  elaboration  of  a  soluble 
ferment  for  the  removal  of  these  roots  of  the  temporary  teeth 
which  are  no  longer  wanted.  These  cells  perform  this  act  in  an 
indirect  manner.  It  is  plain  that  these  roots  are  not  removed  by 
any  mere  mechanical  force.  Tiiese  cells  have  no  physical  power 
of  growing  into  them ;  they  secrete  a  soluble  ferment,  analogous 
to  the  body  which  digests  them,  breaks  them  down  and  flts  their 
substance  for  entering  into  the  blood  streams  by  osmosis,  just  as 
solid  ingesta  in  the  stomach  is  broken  down  and  fitted  to  enter  the 
circulation  by  osmosis. 

There  seems  to  be  no  foundation  for  the  notion  that  the 
resorjition  of  these  roots  may  not  form  proper  pabulum  for  the 
building  up  of  other  tissues ;  that  the  absorbed  product  is  neces- 
sarily excreted.  From  accident  or  decay  the  temporary  teeth 
often  Ipse  their  pulps,  which  often  results  in  the  formation  of  an 
alveolar  abscess,  if  such  an  abscess  existed  at  the  time  absorption 
took  place  ;  if  such  absorption  fails,  partially  or  entirely,  the  tissue 
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which  performs  this  function  is  thrown  into  a  pathological  state  or 
condition,  and  the  secretion  of  the  soluble  ferment  does  not  take 
place  in  the  usual  manner.     • 

If,  however,  the  abscess  does  not  occur,  or  if  such  abscess  be 
cured  and  the  tissues  in  immediate  proximity  to  the  devitalized 
root  be  perfectly  healthy,  it  is  found  that  the  absorption  goes  on  in 
the  usual  manner.  The  nerve  death  of  the  root  does  not 
interfere  with  the  resorption,  provided  the  physiological  condition 
is  mahitained  in  the  immediately  surrounding  cells,  which  are  the 
active  agents  in  the  work.  The  soluble  ferment  does  not  depend 
for  its  action  upon  the  life  of  the  tissue  to  be  acted  upon.  The 
roots  are  simply  digested  and  enter  the  blood  streams  by  osmosis, 
as  any  other  digested  material. 

Many  of  the  forms  of  honey-combed  and  furrowed  teeth 
(incisors  and  sixth-year  molars)  closely  resemble,  in  general 
appearance,  surfaces  of  hard  tissue  which  have  been  acted  upon  by 
the  absorbent  organ  ;  incisors,  marked  by  horizontal  ridges,  and 
furrows  are  said  to  have  their  origin  in  some  constitutional  defect, 
causing  an  arrest  of  development  in  the  epithelial  structure — the 
furrows  indicating  a  period  of  arrest,  the  ridges  a  period  of 
development,  thus  forcing  the  conclusion  that  there  has  been  a 
succession  of  disturbances  equal  in  number  to  the  markings  on  the 
teeth.  This  can  hardly  be  accepted  as  true,  especially  in  cases 
where  no  constitutional  disturbance  has  been  observed.  May  not 
much  of  this  marking  on  the  incisors  and  sixth-year  molars  be 
due  to  the  action  of  the  absorbent  cells  ?  Is  it  not  possible  that, 
having  performed  their  work  of  removing  the  temporary  teeth  and 
the  alveoli,  they  continue  to  act  and  remove  the  enamel  cuticle 
and  dissolve  out  the  lime  from  the  freshly  amelified  enamel  rods 
with  which  they  come  in  immediate  contact  at  the  gingival  border  ? 

The  succession  of  furrows  observed  may  be  accounted  for  by 
assuming  that  there  is  a  period  of  growth  and  a  period  of  rest 
lor  the  incoming  tooth ;  the  cells,  acting  upon  the  enamel  when 
the  tooth  is  at  a  period  of  rest,  form  a  furrow  or  groove  across  the 
surface.  When  the  period  of  growth  sets  in  the  tooth  shoots 
onward,  and  a  portion  of  unaffected  perfect  enamel  passes  be- 
yond the  reach  of  their  influence,  forming  a  ridge;  again  a  period 
of  rest  sets  in,  and  again  the  cells  act  upon  the  enamel  bi-ought 
in  immediate  contact,  and  another  furrow   is    formed  ;  thus  any 
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number  of  furrows  and  ridges  are  formed,  dependent  upon  the 
continuance  of  the  abnormal  action  of  these  cells.  As  this 
action  is  due  to  systemic  conditions,  all  teeth  in  contact  with 
the  organ  at  the  time  are  alike  acted  upon  ;  hence  the  relative 
position  of  the  markings  on  the  incisors  and  cauine  teeth. 

The  sixth-year  molar  is  acted  upon  in  a  similar  manner  by 
the  organ  which  lies  directly  over  and  in  contact  with  the  grind- 
ing surface.  The  surface  presents  a  series  of  pits  and  cup-shaped 
excavations,  reaching,  at  some  points,  the  dentine  beneath.  Spines 
of  perfect  unaffected  enamel,  the  full  depth  of  this  tissue  at  this 
point,  are  frequently  seen  surrounded  b}'  these  pits  and  excava- 
tions ;  the  change  noticeable  in  color,  and  the  rounding  up  of  the 
otherwise  sharply  outlined  borders  of  these  excavations,  is  due  to 
subsequent  action.  The  cases  known  as  erosion,  occurring  at  the 
gingival  border,  is,  in  many  cases,  undoubtedly  the  result  of  this 
same  action  of  the  granulation  cells.  "What  tlie  conditions  are  which 
contribute  to  this  abnormal  action  are,  as  yet,  a  hidden  mystery. 
Like  many  other  afflictions  to  which  flesh  is  heir,  we  know  not 
the  cause  thereof. 

Touching  the  action  of  these  cells,  I  quote  another  paragraph 
from  Dr.  Black's  lecture  on  ''Ferments,"  which  may,  in  some- 
wise, tend  to  clear  our  minds  on  this  subject:  '*  We  have  reason 
to  suspect,  at  least,  that  soluble  ferments  are  often  found  in 
places  where  they  are  not  wanted.  Tissues  are  stimulated  to  false 
secretions  by  various  irritants  and  in  many  wa^'S." 

It  is  probable  that  man}-  of  the  excoriating  secre.tions,  often 
met  with  in  children,  are  soluble  ferments  given  out  through 
some  mal-condition  of  the  tissues.  We  have  reason  to  suspect 
that,  in  some,  decay  of  the  tooth  may  come  about  in  this  way. 
We  liave  already  seen  that  tooth  substance  is  digested  and 
removed  by  a  soluble  ferment  normally  formed  ;  the  same  is 
possible  in  an  abnormal  w^ay.  We  have  often  noticed  a  peculiar 
irritated  condition  of  the  gums  about  the  necks  of  the  teeth, 
especially  the  inferior  incisors  ;  and  the  decay  occurs  in  these  por- 
tions exposed  to  the  secretions  thrown  out.  Twelve  years  ago, 
long  before  the  conception  of  the  ideas  inculcated  in  this  paper, 
we  called  attention  to  the  connection  between  this  irritation  and 
decay  in  a  pa})er  before  this  society.  Irritation  from  a  clasp 
plate  forms  cavities  for  lodgment  of  colonies  of  bacteria. 
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Drs.  Underwood  and  Miles  of  London,  claim  to  have  found 
a  form  of  growth  in  the  mouth  which  grew  directly  into  the  sur- 
face of  the  teeth,  otherwise  perfect.  Dr.  Miller  of  Berlin,  seems 
non-plussed  bj  the  fact  that  he  finds  the  softening  of  dentine  in 
caries  always  in  advance  of  the  organisms.  This  is  exactly  what 
we  should  expect  to  find ;  for  if  decay  is  produced  by  the  organ- 
isms, it  must  be  by  the  digestive  fluid,  soluble  ferments 
thrown  out  by  them,  or  by  their  waste  of  products.  When 
Dr.  Koch  was  examining  the  gangrene  produced  in  mice  by  the 
coco-bacterium  of  hospital  gangrene,  he  found  uniformly  that 
the  tissues  were  destroyed  in  advance  of  the  bacteria.  The  bac- 
teria seemed  not  to  touch  the  living  tissues  at  any  time  after  the 
work  was  fairly  begun,  the  tissues  being  destroyed  in  advance 
by  the  soluble  ferment. 

discussion. 

Opened  by  Dr.  L.  C.  Ingeesoll  of  Keokuk,  Iowa  : 
The  subject  presented  by  Professor  Eames  in  his  very  able 
and  excellent  paper  is  too  large  to  be  entirely  compassed 
in  a  discussion  on  an  occasion  like  this.  I  can,  therefore, 
but  barely  allude  to  several  of  his  points,  and  pass  on  to  the 
discussion  of  the  main  question,  to  account  for  the  appearance 
of  horizontal  grooves  and  lines  of  pits  on  the  labial,  and  some- 
times on  the  lingual  faces  of  the  teeth  also — including  those 
cases  where  a  succession  of  parallel  grooves  appear.  Imperfect 
development  of  enamel,  appearing  in  single  spots,  pits  or  wells  in 
various  locations  on  the  teeth,  I  am  willing  to  concede  to  con- 
genital or  pre-natal  causes ;  for  by  the  death  or  atrophy  of  a  sin- 
gle cell,  or  a  group  of  enamel  cells,  imperfect  enamel  would 
result.  I  shall  not  deny  that  suspended  development  may  occur 
in  the  organs  of  tooth  development,  as  in  various  other  organs  and 
tissues  of  the  body — dwarfed  limbs,  missing  toes,  fingers,  bones 
and  teeth  and  other  deformities  are  ample  proof  of  this. 

Dr.  Eames  is  ingenious  in  his  theory,  and,  in  accordance 
with  it,  is  able  to  account  for  some  of  the  phenomena  in  ques- 
tion. But  I  do  not  see  how  he  can  account  for  the  markings  on 
first  molars  and  bicuspids,  nor  for  all  the  peculiarities  of  defect 
appearing  in  the  enamel  of  the  incisors.     My  object,  however,  is 
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not  so  mucli  to  oppose  him  as  to  oppose  the  commonly  accepted 
theory,  and  to  establish  another  which,  in  my  judgment,  will  suffi- 
ciently account  for  all  observed  cases.  In  this  we  agree,  that 
the  old  theory  is  wrong;  and  I  am  glad  to  find  so  efficient  a 
helper  as  Professor  Eames  in  the  overthrow  of  a  theory  so  uni- 
versally held  by  the  profession,  supported  by  the  teachings  of  all 
our  dental  literature  for  more  than  a  hundred  years.  Yet  I  am 
constrained  to  say  that  I  have  no  idea  that  the  repeated  announce- 
ment of  and  acquiescence  in  the  theory,  as  announced  by  Bour- 
det  in  1757,  is  the  result  of  repeated  investigations  and  demon- 
strations of  its  truth.  But  when  the  theory  of  arrested  develop- 
ment was  once  announced,  the  authority  of  the  man,  without 
demonstration,  was  sufficient  to  give  it  credence.  So  great  was  its 
plausibility  that  demonstration  was  not  demanded,  and  in  the 
absence  of  all  other  {etiological  account  concerning  it,  the 
theory  of  suspended  development  has  met  with  universal  accept- 
ance, although  to-day  it  remains,  so  far  as  I  know,  without  a 
single  valid  argument  to  support  it.  The  flimsiest  evidence  of  its 
truth  has  been  received  as  valid.  Let  us  look  at  some  of  these 
so-called  evidences.  It  is  said  that  the  teeth,  hair,  and  nails,  having 
the  same  histological  origin,  each  alike,  shows,  at  least  in  some 
cases,  the  eft'ect  of  the  suspended  development  so  apparent  in  the 
teeth,  and,  at  the  same  time,  a  brief  consideration  will  sliow  the 
falsity  of  such  assumptions.  It  is  estimated  that  the  life  of  nail 
cells  is  from  four  to  five  months,  being  less  in  summer  than  in 
winter.  The  nails  being  of  perpetual  growth,  all  markings  of  any 
sort  on  the  nails  would  be  obliterated  in  a  period  of  a  few  months. 
How  is  it  possible,  then,  that  three  years  after  the  time  when  the 
teeth  first  exhibit  their  markings  similar  markings  can  be  seen  on 
the  nails  ? 

How  is  it,  now,  about  the  markings  on  the  hair  (  Somebod}' 
in  the  long  past,  looking  through  his  microscope,  saw  the  imbri- 
cated condition  of  the  surface,  and  at  once  pronounced  it  a  case 
of  suspended  development,  the  same  as  appears  on  the  teeth.  If 
he  had  examined  the  hairs  from  a  hundred  heads,  and  from  the 
bodies  of  the  domestic  animals,  he  would  have  found  the  evidence  of 
measles  or  small-pox  in  every  case.  The  structure  of  the  human 
hair,  as  modern  histological  science  gives  it  to  us,  is  thus : 
[Blackboard  illustration.]     The  hair  of  the  cat  is  represented  as 


Origin  of  Defective  Enamel — Discussion.  71 

a  series  of  truncated  cones,  thus:  [Blackboard  illustration.] 
This  imbricated  condition,  like  the  overlaping  of  shingles  on  a 
roof,  is  supposed  to  represent  a  period  of  suspended  development. 

About  forty  years  ago  there  was  published  in  New  York  a 
small  work,  giving  an  account  of  the  formation  and  development 
of  the  teeth,  and  of  various  diseases  to  which  the}-  are  subject. 
In  this  work  the  author  introduces  another  illustration  of  suspended 
development,  with  results  similar  to  those  found  on  the  teeth. 
The  case  was  that  of  the  cow's  horn.  He  found  it  with  alternating 
ridges  and  grooves,  which  he  pronounced  the  result  of  faulty 
nutrition  and  arrested  development.  This  went,  so  far  as  I 
know,  as  unquestioned  an  illustration  as  nails  and  hair.  Sup- 
pose some  doubter  had  ventured  to  ask  the  author,  "How 
is  it  that  these  ridges  and  grooves  never  appear  till  after  the 
animal  is  three  years  old  ?  "  The  only  wise  answer  he  could  have 
given  and  supported  his  theory  would  have  been,  that  bovines  never 
suspend  till  after  they  are  three  years  old.  Let  us  now,  for  a 
moment,  look  at  the  structure  of  a  horn.  Its  corneous  layers  are 
also  imbricated.  Up  to  the  third  year  the  outer  layer  is  continuous, 
from  the  tip  to  the  skull.  During  the  fourth  year  it  runs  out  at  the 
surface,  and  underneath  its  terminal  edge  is  seen  another  layer. 
And  thus,  each  succeeding  year,  is  brought  to  view  the  terminal 
edge  of  one  of  the  layers,  and  between  these  terminal  edges  is 
presented,  from  year  to  year,  an  additional  groove. 

The  strongest  and  most  reliable  argument  of  all  is  of  a  histor- 
ical character — "the  mother  of  the  child  told  me  so,"  It  is  alleged 
that,  in  a  large  number  of  cases,  in  regard  to  which  investigation 
has  been  made,  the  mothers  and  nurses  have  confirmed  the  theory 
of  the  investigator  that,  at  the  period  when  certain  teeth  were 
receiving  their  amelification,  the  child  was  afflicted  with  a  severe 
constitutional  disease. 

You  may  fix  any  period  during  the  first  five  years  of  the  child's 
life — the  years  in  which  the  teeth  are  in  the  process  of  amelification — 
and  ask  the  mother,  "Did  not  your  child,  at  that  time  or  during 
that  year,  have  some  constitutional  disease? "  and  she  will  be  com- 
pelled, in  nearly  every  instance,  to  say  "yes;  "  and  that,  too,  not 
alone  of  the  child  whose  teeth  are  pitted  or  otherwise  marked,  but 
of  every  child  of  her's.  For  see  the  long  list  of  diseases  to  which 
children    are  subject  at  that  period  of  life :    Measles,  whooping 
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cough,  eclampsia,  scarlatina,  ernptiv^e  fever,  gastric  fever,  scalled 
head  and  a  long  list  of  exantheinatous  diseases.  With  this  long 
catalogue  of  diseases  on  the  tapis  of  childhood,  it  is  scarcely  pos- 
sible for  an  enfeebled  child  to  pass  a  single  year  and  escape  all. 
Hence,  any  mother  could  truthfully  respond  in  the  affirmative  as  to 
the  happening  of  some  constitutional  disease  during  any  assumed 
period  that  a  professional  man  might  name.  I  say  assumed  period  ; 
for  with  the  known  variation  in  the  time  of  development  of  the 
teeth  of  diiferent  children,  all  is  guess-work  as  to  the  particular 
stage  of  development  of  any  child's  teeth  before  they  have  emerged 
from  the  gum.  Yet  we  are  told  by  the  wisest  men  of  our  land,  and 
of  all  lands  in  the  science  of  dentplogy,  that  these  markings  on  the 
teeth  enable  the  dentist  to  tell,  with  considerable  accuracy,  the 
period  when  there  was  some  constitutional  disturbance.  This  is 
the  same  kind  of  accuracy  with  which  Prof.  Tice  predicted  the 
weather.  Turn  over  the  pages  of  his  almanac  and  you  will  find, 
at  some  specified  date,  ^^  Rain  in  places.''''  So,  if  there  is  rain  on 
that  day  anywhere  on  the  face  of  the  earth,  he  evokes  all  his  ther- 
mal wisdom  and  astronomical  science  to  declare  that  there  must 
have  been,  at  that  time,  "some  cerial  disturbance;"  and  when 
there  is  any  atrial  disturbance,  there  may  be  rain  in  places. 

Now,  how  is  it  as  to  the  testimony  of  mothers  concerning  the 
new  doctrine,  that  these  markings  on  the  enamel  occur  after  the 
teeth  have  cut  the  gum,  and  are  brought  about  by  chemical  decom- 
position ?  All  the  diseases  incident  to  childhood  do  not  occur 
previous  to  five  years  of  age.  Several  of  the  diseases  named  are 
quite  as  common  an  atfiiction  between  the  ages  of  five  and  ten  as 
between  one  and  five.  I  have  often  asked  mothers,  when  I  have 
been  consulted  concerning  this  peculiar  condition  ot  the  teeth  of 
their  children,  Did  not  your  child,  at  the  time  when  these  teeth 
were  emerginij,  have  some  severe  disease  which  involved  the  mucous 
membrane  of  the  mouth  ?  And  I  invariably  get  an  athrmative 
answer.  Thus  far  the  testimony  on  both  sides  is  equal,  and  there- 
fore no  proof  of  either  theory. 

Should  I  now  get  the  testimony  of  observation  and  demonstra- 
tion— which  is  not  possible,  or,  if  possible,  has  never  been  attempted 
concerning  the  old  theory,  but  which  is  possible,  and  has  actually 
been  obtained  concerning  the  new  theory — according  to  the  amount 
of  this  testimony  the  new  theory  is  established.     [A  case  related.] 
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Now  let  lis  scrutinize  the  accepted  theory  a  little  more  closely. 
It  is  this,  that  at  an  early  period  in  life,  while  the  enamel  is  in 
process  of  formation,  a  line  of  enamel  cells,  extending  horizontally 
along  the  labial  portion  of  the  tooth,  and,  in  some  cases,  completely 
encircling  the  crown,  suspend  the  process  of  amelification,  which  is 
plainly  marked  on  the  fully  emerged  crown  by  a  groove  or  by 
irregularly  formed  pits  at  intervals  in  the  same  line. 

The  deposit  of  enamel,  as  has  been  stated  by  Prof.  Eames  in 
his  former  paper,  is  in  one  continuous  sheet  over  the  entire  cap  of 
dentine.  Why  then  should  there  be  suspension  only  in  a  particular 
line  of  cells  running  horizontally  ?  Why  not  just  as  often  running 
vertically  ?  Or  why  not  a  suspension  of  the  developmental  work  of 
all  the  ameloblasts  of  the  enamel  organ  (  Still  further,  why  should 
we  not  expect  to  find  the  odontoblasts  as  well  as  the  ameloblasts 
aifected  in  a  similar  manner,  and  thus  find  a  groove  or  rather  a 
hollow  tube,  as  it  must  necessarily  be,  in  the  solid  dentine  entirely 
encircling  the  crown  in  some  instances,  opposite  the  groove  on  the 
enamel  i  Why  are  the  markings  sometimes  on  the  labial  faces  and 
not  on  the  lingual  ?  Now,  let  us  for  a  moment  look  at  the  most 
puzzling  of  all  questions  pertaining  to  the  accepted  theory,  and 
that  is  to  account  for  the  appearance  of  jparallel  grooves  at  regular 
intervals,  numbering,  in  some  cases,  five  or  six.  The  reasons 
sometimes  oftered  are  ludicrous,  and  if  carried  out  to  the  full  limit 
of  their  application  they  appear  ridiculous  in  the  extreme.  One 
author,  to  whom  I  have  alluded,  introducing  a  goose  quill  for 
illustration — a  quill  having  rings  around  the  barrel  of  the  quill, 
constricting  it,  at  intervals  as  though  threads  had  been  tied 
around  it  and  checked  its  filling  out  at  these  points  to  its  full  size — 
says  that  these  rings,  indicating  suspended  nutrition  and  develop- 
ment, were  probably  caused  by  irregular  feeding.  At  one  time 
the  farmer's  corn  gave  out,  and  the  goose  almost  starved  ;  then 
again  the  fowl  would  have  a  full  supply,  and  become  sick  and  lose 
its  appetite  from  over-feeding,  which  would  result  in  another  ring. 
Then,  in  accounting  for  the  alternate  rings  and  grooves  on  a  cow's 
h-orn,  he  says  they  indicate  the  change  of  nutrition  on  the  recur- 
rence of  summer  and  winter.  In  the  summer  the  animal  is  fat 
and  sleek  and  well  nourished,  and  the  whole  body  develops  sym- 
metrically ;  but  in  winter  the  animal's  food  is  changed — has  no 
relish  for  the  dry  food,  and  perhaps  is  poorly  sheltered  and  cared 
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for,  and  tliis  causes  a  suspended  development  in  the  horns,  and 
probably  in  the  hoofs  too. 

Now,  what  does  the  dentist  say  concerning  the  teeth  ?  In 
accordance  with  the  accepted  theory  he  says  :  at  this  point  of 
amelilication  the  child  had  scarlatina ;  at  that  point  whooping 
cough,  when  another  groove  was  formed ;  at  the  next  point  small 
pox;  at  the  next  point  eclampsia  ;  and  so  on,  through  the  list  of 
constitutional  ailments  of  children  that  interrupt  nutrition.  And 
where  it  is  observed  that  these  grooves  occur,  in  some  cases,  at 
regular  distances  from  each  other,  all  that  he  can  say,  in  account- 
ing for  it,  is  that  the  child  began  with  fits,  and  in  exactly  two 
months  after  he  had  an  eruption  fever;  and  in  exactly  two 
months  after  that  he  had  small  pox  ;  and  at  regular  intervals 
thereafter  he  had  some  other  exantheraatous  disease,  and  wound 
up  with  a  relapse  of  all  he  had  gone  through  with  before,  which  pro- 
duced a  suspension  of  development  and  a  loss  of  enamel  over  a 
wide  area.  If  there  is  an}-where  to  be  found  in  {etiology  anything 
more  ridiculous  than  this,  I  should  like  to  have  it  shown. 

Now,  if  it  is  possible  for  you  to  disabuse  your  minds  of  so 
erroneous  a  theory,  after  cherishing  it  long,  you  will  be  prepared 
to  consider  another  theory  and  to  mark  its  coincidence  with  well- 
known  facts.  The  statement  of  the  new  theory  is  this,  tliat  these 
markings  do  not  occur  during  the  follicular  development,  but  are 
the  result  of  chemical  action,  occurring  after  the  development  of  the 
crown  and  after  its  emergence  through  the  gum.  The  fact  of  the 
erosion  of  the  enamel  at  the  margin  of  the  gum,  in  the  form  of  a 
groove,  is  one  of  universal  observation.  It  may  be  considered  an 
accepted  fact  that  a  horizontal  groove  or  line  may  thus  be  produced 
along  the  labial  or  buccal  face  of  a  tooth,  and  also,  as  sometimes 
seen,  on  the  lingual  faces.  This  dissolving  of  the  enamel,  in  a 
horizontal  line  at  the  margin  of  the  gum,  may  occur  at  any  period 
during  the  emergence  of  the  crown — at  the  time  when  the  point 
of  a  cuspid  has  just  made  its  a])pearance,  or  when  half  the  crown 
is  seen ;  in  the  latter  case  the  marking  will  appear  on  the  fully 
developed  tooth,  midway  between  the  point  of  the  cusp  and  the 
margin  of  the  gum.  The  case  is  not  now  fully  explained  until  we 
account  for  the  appearance,  at  regular  intervals,  of  grooves  alter- 
nating with  ridges. 
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I  saw  this  difficulty  some  years  ago,  in  attempting  to  establish 
the  theory,  and  discovered,  as  I  think,  a  full  explanation  in  the 
physiological  law  that  governs  both  plant  and  animal  development, 
and  that  is  the  law  of  alternate  vital  action  ;  in  other  words,  that 
active  development  alternates  with  arrested  development.  Illus- 
trations are  both  ample  and  evident  throughout  the  body,  and  are 
apparent  everywhere  in  animate  nature.  Look  out  now  upon  the 
maples,  and  you  will  see  a  case  of  suspended  development ;  the 
leaf  buds  of  last  year  have  fully  unfolded  ;  the  leaf  has  expanded 
to  its  full  size  ;  you  will  see  no  more  development  at  the  top  of 
the  tree,  possibly,  for  two  or  three  weeks.  It  has  suspended 
development  at  the  ends  of  the  branches,  and  is  developing  in 
some  other  part  of  the  tree.  After  a  period,  of  arrested  develop- 
ment at  the  top,  you  will  see  a  renewal  of  development  and  the 
tree  will  be  covered  with  a  fresh  growth  of  light  colored,  yellowish- 
green  foliage.  Look  at  the  peach  tree,  to  which  I  cannot  point  you 
this  year,  and  when  the  petals  of  its  blossom  fall,  the  fruit  germ 
will,  in  two  or  three  days,  have  gained  the  size  of  a  pea,  and  soon 
after  that  of  a  cherry,  and  rapidly  reach  the  size  of  a  robin's  es^g^ 
then  suspend,  and  make  no  more  increase  in  size  for  weeks.  But 
this  whole  tree  does  not  suspend ;  it  is  developing  in  some  other 
part,  the  stone  which  was  before  pulpy  is  now  hardening ;  each 
part  alternates  with  some  other  part. 

Arrested  development  may,  therefore,  be  shown  to  be  a 
physiological  law,  and  as  such  to  prove  the  fallacy  of  assuming 
that  arrested  development  implies  constitutional  disease  and 
impairment  of  tissue.  Because,  under  the  physiological  law,  when 
the  development  processes  are  for  a  while  suspended,  the  tissues 
do  not  suffer  impairment  by  reason  of  the  suspension.  Nature 
takes  up  the  work  where  she  left  off,  and  the  tissue  is  perfect 
throughout.  Every  part  of  the  human  body  has  its  alternating 
part — the  brain  alternates  in  its  development  with  the  cranium ; 
the  intestinal  canal  with  the  abdominal  walls ;  the  teeth  with 
the  surrounding  tissue,  the  alveolar  walls ;  the  ameloblasts  with 
the  odontoblasts, — they  are  counterparts  of  each  other.  The 
working  out  of  this  law  is  one  of  the  economics  of  nature.  The 
elements  of  bodily  growth  are  obtained_through  the  nutrient  sj^s- 
tem.  If  it  was  required  that  all  parts  of  the  body  should  develop 
uniformly  and  at  the  same  time,  it  would  be  impossible  for  the 
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nutrient  system  to  supply  all  the  elements.  If  all  the  hard  tis- 
sue of  the  body  developed  equally,  in  the  same  period  of  time, 
it  would  be  an  utter  impossibility,  in  the  nature  of  things,  to 
obtain  in  food  the  amount  of  lime-salts  wliich  would  be  required. 
This  fact  shows  the  economy  of  nature  in  the  law  of  alternate  vital 
action.  Were  there  never  any  functional  disturbances  caused  by 
disease,  the  body  would  develop  under  this  law  in  the  same  perfect 
symmetry  as  we  might  presume  that  it  would  under  a  system  of  uni- 
form and  uninterrupted  development.  This  law  of  alternate  develop- 
ment explains  the  incomplete  formation  of  tissue,  in  cases  of  congen- 
ital hernia.  In  the  alteration  between  the  intestinal  canal  and  the 
abdominal  walls,  the  functions  employed  in  the  development  of 
the  latter  did  not  keep  pace  with  the  intestinal  development, 
caused  by  some  functional  weakness  at  the  period  when  develop- 
ment should  have  been  normally  active  in  the  abdominal  tissue. 
We  are  often  called  to  observe  the  want  of  harmony  between  the 
teeth  and  the  jaws — the  teeth  are  too  large  for  the  jaws,  or  the 
jaws  are  too  large  for  the  teeth.  This  occurs  because,  at  the 
period  when  the  vital  forces  were  employed  in  the  development 
of  the  one  or  the  other  of  these  tissues,  either  there  was  a  defi- 
ciency in  the  supply  of  lime-salts  or  a  deficiency  in  the  power  of 
assimilation. 

Now,  we  are  prepared  to  consider  the  alternation  of 
grooves  and  ridges  on  the  teeth.  It  must  have  been  observed 
by  some  of  yoii,  at  least,  that  investigators,  concerning  different 
organs  of  the  body,  have  found  it  not  only  convenient,  but  neces- 
sary, so  far  as  their  observations  concerning  the  teeth  are  con- 
cerned, if  they  would  note  decided  changes  and  progress,  to  make 
their  observations  bi-monthly.  This  circumstance  points  to  the 
fact  that  their  alternating  period  of  development  returns  about  once 
in  two  months.  This  conforms,  also,  to  the  periods  laid  down 
in  our  books,  as  usually  observed  concerning  the  emergence  of 
the  teeth :  a  new  tooth  appearing  about  once  in  two  months ;  the 
centrals  of  the  deciduous  set  at  about  the  seventh  month  ;  later- 
als at  about  the  ninth  month  ;  then  the  molars  appearing  succes- 
sively in  the  24th,  26th,  2Sth,  and  30th  months.  This  bi-monthly 
development  pertains  not  simply  to  the  period  of  cutting,  but 
also  to  the  periods  of  progress,  on  to  the  full  development 
and  normal  position  of  the  teeth  in  the  jaws.     Now,  we  are  in 
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possession  of  all  the  facts,  individually  considered,  and  necessaiy 
to  the  production  of  the  peculiar  pathological  condition  under  con- 
sideration :  First  fact — an  acrid  fluid  developed  at  the  margins 
of  the  gum  which,  in  its  nascent  state,  is  an  active  solvent  of 
enamel ;  Second  fact — a  periodic  active  development  of  the 
teeth,  during  which  the  tooth  rapidly  emerges,  alternating  with 
a  periodic  cessation  of  development,  during  which  the  tooth  crown 
does  not  advance.  The  first  fact  may  be  the  result  of  gastritis 
or  a  general  febrile  condition,  whether  associated  with  exanthem- 
atous  disease  or  not.  A  diagnosis  need  not  go  bevond  the 
inflammation  of  the  mucous  tissue  of  the  mouth.  Suppose,  now, 
this  occurs  at  the  developmental  period  of  from  Ave  to  ten  years 
of  age,  and  is  active  at  the  alternating  period  of  cessation  of 
development,  a  horizontal  groove  must  inevitably  be  the  result. 
This  period  of  cessation  is  followed,  according  to  a  law  of  nature, 
by  a  period  of  rapid  development  and  emergence  of  the  tooth 
crown  from  the  gum.  During  this  period  there  is  no  portion 
of  the  enamel  sufficiently  long  in  contact  with  the  margin  of  the 
gum,  where  this  erosive  agent  is  working,  to  seriously  aflect  the 
enamel.  But  if  the  diseased  condition  remains  for  several  months 
through  a  sumnaer  season,  as  it  sometimes  does,  when  the  next 
periodic  cessation  of  development  occurs,  whether  it  is  in  exacth' 
two  months  or  three  months,  it  matters  not ;  at  that  period 
another  groove  will  be  formed,  and  the  number  of  the  grooves  will 
correspond  with  the  number  of  periods  when  there  was  a  cessa- 
tion of  advance  of  the  tooth  towards  the  full  exposure  of  the 
crown. 

Dr.  Black  :  M}'  fi*iend  from  Iowa  seems  to  have  gone  astray 
— become  a  confirmed  skeptic  on  this  whole  subject.  I  must  object 
to  his  sweeping  departure  from,  and  condemnation  of,  the  older 
views.  For  years  past  I  have  had  this  nuitter  under  pretty  close 
observation.  It  has  been  this  observation  that  produced  the  chart 
we  have  now  before  us.  Take  the  case  of  the  so-called  Hutchinson 
tooth  :  one  of  the  three  points  of  the  cutting-edge  has  atrophied — 
not  simpl}^  failed  to  develop,  nor  dissolved  away  after  the  formation 
of  the  organ.  We  have  a  veritable  cicatrix  ;  and  this  cicatrix  was 
formed  before  the  calcification  of  the  hard  structures  immediately 
surrounding  it.  We  know  this  from  the  fact  that  the  hard  struc- 
tures,  both  enamel  and  dentine,  are  conformed  to  the  cicatrix; 
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this  rounded,  conical  form  lias  not  been  produced  by  tlie  dissolving 
away  of  its  surface;  it  is  not  a  question  of  defective  enamel  only  ; 
the  dentine  that  was  in  process  of  formation  at  the  time  the  defect 
must  have  occurred  is  faulty  also.  This  is  not  only  true  of  this 
individual  tooth,  but  of  every  tooth  in  the  mouth  that  was  in  pro- 
cess of  formation  at  that  time.  I  have  searched  this  out  in  so 
many  cases  that  I  feel  that  I  cannot  be  mistaken  about  it.  Then, 
if  I  have  observed  rightly  on  these  points,  this  scar,  and  the  faulty 
enamel  and  dentine  in  this  and  other  teeth  in  the  same  mouth, 
mark  a  period  of  imperfect  nutrition.  And  if  several  markings 
occur  on  the  same  tooth,  they  refer  to  so  many  periods  of 
depression.  As  to  the  cause  of  this  failure,  I  suppose  that  it  may 
come  from  anything  which  produces  a  marked  effect  on  the  nutri- 
tive powers.  They  are  not  from  any  particular  disease,  but  may 
occur  from  want  of  food,  syphilis,  measles,  scarlet  fever,  and  other 
disturbances  of  nutrition.  The  falling  off  of  the  hair,  as  a  result  of 
typhoid  fever,  is  of  the  same  order  of  phenomena.  A  certain  part 
of  the  hair  is  faulty  from  the  failure  of  nutrition,  and  after  this 
part  comes  through  the  surface  the  hair  breaks  awa}'.  It  does  not 
follow,  however,  that  there  are  no  faults  but  those  that  occur  from 
faulty  nutrition.  Faults  that  cannot  be  assigned  to  that  cause  crop 
out  occasionally.  It  may  be  that  the  theory  of  Dr.  Eames  will 
serve  to  explain  some  of  these  and  give  us  light  on  points  that  have 
been  very  obscure. 

Dr.  Ingersoll:  Is  there  any  reason  why  the  lines  should  be 
only  parallel  ? 

Dr.  Black:  The  lines  of  development  are  horizontal,  and 
parallel  upon  the  individual  teeth,  but  vary  in  hight  from  tooth  to 
tooth ;  and  we  find  these  faults  following  accurately  the  lines  of 
contemporaneous  development,  not  only  on  the  individual  teeth, 
but  from  tooth  to  tooth.  This  is  another  proof  that  these  fiiults  are 
a  result  of  arrested  development. 

Dr.  Ingersoll:    Why  do  we  not  Mnd  lines  and  grooves  on  the' 
roots  of  the  teeth  as  well  ? 

Dr.  Black  :  We  do  lind  them,  if  we  look  for  them.  It  is 
true  thi\t  these  faults  occur  much  oftener  in  the  epithelial  structures 
than  in  other  formations;  yet  the  corresponding  lines  of  defective 
structure  nuiy  often  be  found  in  the  dentine  and  cementum  of  the 
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root,  where  teeth  that  are' later  in  their  development  show  it  on 
the  enamel. 

Dr.  Judd  :  Our  difficulty  in  the  study  of  this  subject  is  the 
lack  of  data.  It  is  a  question  with  me  if  the  dentine  is  not  always 
affected.  I  rather  think  it  is.  The  groove  may  be  formed  by 
arrested  development  in  the  dentine  alone,  causing  a  depression  on 
the  external  surface  of  the  enamel. 


INFLAMMATION. 


BY  HOMER  JUDD,  M.  D,,  OF  ALTON,  ILL. 


"  The  premature  extinction  of  life,"  says  Watson,  in  liis  Prac- 
tice of  Pliysic,  "is  more  often  owing  to  the  agency,  immediate  or 
remote,  of  that  process  which  we  call  inflammation  than  to  any 
other  morbid  condition  whatever."  The  study  of  medicine  has, 
therefore,  from  its  earliest  history  to  the  present  time,  been,  to  a 
very  great  extent,  the  study  of  inflammatory  conditions.  We 
propose  to  collect  a  few  of  the  most  important  facts  which  have 
been  learned  relating  to  the  inflammatory  process,  and  also  to 
make  mention  of  some  of  the  problems  which  have  arisen  during 
the  discussions  and  investigations  which  have  taken  place  upon  this 
subject,  and  which  are,  as  yet,  unsolved.  We  are  fearful  that  the 
latter  will  prove  to  be  the  longer  category.  The  few  cardinal 
symptoms  of  inflammation,  which  were  first  formulated  by  Celsus, 
are  so  well  known  by  every  member  of  this  society  that  it  will  not 
be  necessary  to  even  mention  them  in  this  connection.  It  will  be 
proper,  however,  to  remark  that  all  of  these  symptoms  are  by  no 
means  present  in  every  inflammatory  affection.  In  fact,  no  one  of 
them  is  invariably  present  in  every  inflammation,  though  some  of 
them  are  always  present  in  every  inflammatory  condition. 

Strieker,  in  his  elaborate  article  upon  inflammation  in  the 
"Encyclopedia  of  Surgery,"  states  that  to  the  four  cardinal 
symptoms  of  inflammation  has  been  added  "impaired  function." 
But  what  is  a  symptom  of  disease  ?  Dungleson  says  a  symptom 
is  any  change  which  is  perceptible  to  the  senses  in  any  organ  or 
function  which  is  connected  with   morbific  influence.     Webster's 
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definition  is  "a  perceptible  change  in  tlie  body  or  its  function, 
which  indicates  disease."  "Error  of  nutrition "  is  a  favorite 
expression  of  others  of  the  modern  school  of  medicine,  who  claim 
that  it  is  a  constant  symptom  in  inflammatory  affections.  But 
impaired  function  or  error  of  nutrition,  is,  by  no  means,  charac- 
teristic of  inflammatory  disease,  inasmuch  as  they  are  just  as 
constantly  present 'in  many  other  affections.  It  seems  as  if  this 
new  symptom — for  these  two  cover  essentially  the  same  ground — 
had  been  tacked  on  to  the  category  proposed  by  Celsus  for  the 
purpose  of  vindicating  the  progressive  course  of  medical  science. 
Writers  are  not  infrequently  over-anxions  to  produce  something  in 
advance  of  the  old  doctrines  in  their  dissertations,  and  consequently 
we  find  many  tilings  written,  even  by  those  who  are  usually 
instructive,  that  had  nmch  better  been  left  out.  Now,  these 
symptoms,  which  can  scarcely  be  recognized  in  many  cases  by  the 
senses  at  all,  and,  consequently,  can  hardly  be  called  symptoms 
of  anything,  according  to  the  definitions  quoted  above,  are  just  as 
nmch  symptoms  of  typhoid  fever,  measles,  small  pox,  dyspepsia 
or  whooping  cough,  as  of  inflammatory  action.  But  if  this  new 
so-called  symptom  of  inflammation  was  really  pathognomonic  of  the 
inflammatory  process,  how  much  would  its  use,  in  this  connection, 
add  to  our  clear  conception  of  inflammation,  when  the  difficulty  of 
discovering  the  symptom  would  be,  in  most  cases,  much  greater 
than  that  of  diagnosing  the  disease,  without  reference  to  tliis  symp- 
tom at  all.  It  will  be  observed  that  these  expressions,  "impaired 
function  "  and  "error  of  nutrition,"  are  exceedingly  broad,  cover- 
ing all  the  ground  on  both  sides  of  normal  action,  so  that  they 
cannot  be  assailed  by  any  determined  facts  of  observation  ;  espe- 
cially as,  in  case  of  experimentation,  these  actions  could  not  be 
compared  with  any  known  data,  because  no  one  could  know  exactly, 
in  any  given  case,  what  the  precise  normal  action  would  be  ;  at  the 
same  time  we  would  not  deny  but  that,  during  long  continued 
inflammations,  as  well  as  in  all  other  long  continued  affections, 
functional  disturbances  and  errors  of  nutrition  are  sufficiently 
evident,  which  fact  was  doubtless  as  well-known  to  Celsus  and  his 
contemporaries  as  to  the  observers  of  the  present  day. 

But  we  desire  to  call  attention  to  some  other  points  discussed 
in  Strieker'' s  article,  referred  to  before.  That  his  new  theor}'  of 
inflammation  is  sufficiently  radical  to  satisfy  the  most  enthusiastic 
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seeker  for  new  truths  is  evident  without  any  prolonged  examination 
of  its  new  departures.  His  doctrine  is  formulated  thus  :  "  Meta- 
morphosis of  tissue,  return  to  the  embryonic  condition,  division 
into  ama?boid  cells  of  the  masses  which  liave  become  movable, 
hence  the  destruction  and  the  suppuration."  Strieker  repudiates 
the  doctrine  of  Cohnheim  in  relation  to  the  migration  of  leucocytes, 
and  returns  to  Virchow's  old  idea  in  relation  to  the  proliferation  of 
the  fixed  cells  of  the  connective  tissues;  claims  that  Cohnheim  got 
his  first  idea  about  the  migration  of  white  blood  corpuscles  from 
experiments  of  Strieker  himself,  by  which  he  proved  that  the 
red  corpuscles  of  the  blood  could  pass  through  the  walls  of  the 
vessels,  etc.  So  this  whole  doctrine  of  leucocyte  migration,  which 
was  brought  out  by  Cohnheim,  and  which  has  been  endorsed  by 
Yirchow,  Billroth,  Rindfieisch.  Von  Recklinghausen,  and  almost 
universally  by  the  most  distinguished  German,  English  and  Ameri- 
can observers,  is  demolished  by  one  stroke  of  Strieker's  pen,  and 
our  whole  microscopic  literature,  as  far  as  it  relates  to  inflamma- 
tion, must  be  re-written,  if  Strieker's  views  upon  these  subjects  are 
correct.  We  do  not  propose  to  enter  into  any  lengthy  discussion 
of  these  somewhat  extraordinary  statements  of  Strieker's,  but  we 
cannot  refrain  from  placing  a  few  of  these  statements  in  such  a 
light  that  their  full  bearing  may  be  easily  perceived.  In  this 
article  Strieker  states  that,  in  the  embryo,  the  entire  organ  consists 
of  amaiboid  cells,  or,  as  he  would  prefer  to  call  it,  amseboid  sub- 
stance. He  also  states  that  "as  soon  as  an  inflammation  occurs 
the  tissues  return  to  their  embryonic  state ;  "  that  is,  to  the  con- 
dition of  amajboid  cells  or  amaeboid  substance. 

Again,  he  makes  the  statement  that  "in  inflammation,  the 
tissues  are  transposed  into  pus  corpuscles;  "  therefore,  embryonic 
amceboid  cells  or  substance  must,  in  the  opinion  of  Strieker,  be 
identical  with  pus  corpuscles,  ^"ow,  although  there  is  a  very  great 
similarity  existing  between  embryonic  amseboid  cells  and  pus  cor- 
puscles, as  shown  in  the  field  of  the  microscope,  the  former  is 
endowed  with  the  potentiality  of  development  into  tissues  and 
organs,  whilst  the  latter  is  devoid  of  all  such  potentiality ;  the 
essential  difierence  being,  therefore,  nearly  as  marked  as  that 
which  separates  living  from  non-living  fnatter. 

It  is  possible  that  the  translation  may  not  have  done  the 
author  justice  on  this  point;  and  we  should  have  been  inclined  to 
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this  view  had  it  not  been  for  many  other  statements  made  in  an 
authoritative  manner,  without  suthcient  evidence,  as  it  seems  to 
me,  to  establish  their  reliabilty ;  reminding  one  of  the  extravagant 
expressions  of  doctrine  in  Hahnemann's  Organon,  rather  than  uf 
the  carefully  studied  productions  of  scientific  men. 

It  is  also  stated,  in  this  article  to  which  we  have  referred,  that 
the  arteries,  veins,  and  capillaries  all  actively  contract  and  dilate 
under  the  control  of  two  separate  systems  of  vaso-motor  nerves, 
which  have  their  origin  in  the  spinal  column  ;  though  he  admits 
that  he  does  not  understand  the  way  in  wliicli  these  contractions 
and  dilatations  are  brought  about,  but  thinks  the  vessels  contract 
and  dilate  as  a  whole,  without  any  reference  to  muscular  fibres  in 
the  walls  of  the  vessels.  He  states  that  the  distribution  of  these 
vaso-motor  nerves  has  not  been  made  out,  but  claims  that  their 
roots  have  been  located  as  they  emerge  from  the  spinal  column 
in  company  with  other  spinal  nerves,  JS'ow,  if  these  remarkable 
statements  of  Strieker  should  be  found  to  be  correct,  we  shall, 
hereafter,  receive  all  doctrines,  based  upon  microscopic  observa- 
tions, with  a  great  deal  of  suspicion,  as  no  doctrine  has  been 
more  favorably  received,  by  nearly  all  of  the  most  distinguished 
microscopists  in  all  lands,  than  Cohnheim's  doctrine  of  intlamma- 
tion,  founded  upon  his  discovery  of  leucocyte  migration.  AV^e  are 
confident  that  a  great  majority  of  the  intelligent,  cautious-think- 
ing men  of  the  medical  profession  still  hold  to  the  doctrine  of 
Cohnheim. 

The  ancients  were  by  no  means  wanting  in  the  accuracy  of 
their  observations ;  but  these  were,  of  course,  limited  to  a  certain 
extent  by  the  influence  of  many  of  the  appliances  and  instruments 
which  modern  science  has  provided  for  the  use  of  the  observers 
of  the  day.  When  Celsus  declared  that  redness  and  swelling 
with  heat  and  pain  were  the  cardinal  symptoms  of  inflam- 
mations, his  category  of  symptoms  was  so  complete  that  it 
has  traveled  along  down  upon  the  tide  of  time,  so  that  we 
find  it  with  us  to-day,  universally  acknowledged  as  covering  all 
of  the  most  important  phenomena  which  are  easily  recognized 
during  the  inflammatory  process.  The  old  saying  of  "  wJi  irri- 
tatio  ihi  afluxas,''''  is  discarded  by  no  one  at  the  present  time. 
In  the  history  of  inflammation  it  was  stated  that,  in  the  first 
place,  there    was    irritation,    and     some    modern     writers   have 
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endeavored  to  amend  that  statement,  by  substituting  injury  for 
irritation ;  but  as  the  latter  has  been  used  in  this  connection  for 
a  long  period  of  time,  it  is  by  no  means  certain  that  anything 
would  be  gained  by  such  a  change. 

Following  the  irritation,  it  was  stated  that  a  contraction  of 
the  vessels  took  place,  and,  in  consequence,  an  increase  in  the 
quantity  of  blood  carried  to  the  parts ;  that  after  a  certain  length 
of  time  the  vessels  dilated  and  the  blood,  which  had  before 
passed  through  the  vessels  with  increased  velocity,  began  to 
move  more  slowly,  and  finally  stopped,  and  there  was  stasis  or 
stagnation.  Then,  after  a  longer  or  shorter  time,  either  resolution 
took  place,  or  there  was  suppuration,  or  mortification,  or  gangrene ; 
the  particular  result  being  determined  by  the  intensity  of  the 
inflammatory  action. 

The  contraction  of  vessels  was  supposed  to  be  brought  about 
by  the  contraction  of  circular  muscular  fibres  in  the  middle  coat 
of  the  vessels.  The  subsequent  dilatation  was  supposed  to  be  due 
to  the  exhaustion  of  the  muscular  contractility,  together  with  the 
propulsive  force  of  the  heart.  The  increased  flow  of  blood  to 
the  inflamed  part  was  supposed  to  be  due  to  the  contraction  of 
the  vessels,  but  exactly  how  the  contraction  of  the  vessels  could 
bring  about  that  result  was  never  clearly  explained.  By  the  aid  of 
the  microscope  it  was  ascertained  that  dilatation  of  the  vessels,  in 
some  cases,  was  present  in  a  very  short  time  after  the  application 
of  the  irritant  to  the  part,  and,  finally,  it  was  conceded  that  dila- 
tation sometimes  followed  immediately  after  the  irritant  was 
applied.  Some  contended,  however,  that  contraction  always  fol- 
lowed the  irritation,  but  that  its  duration  was  so  short  that  it 
could  not  be  observed  ;  but  as  this  interfered  with  the  doctrine  of 
exhaustion  of  muscular  contractility,  in  accounting  for  dilatation 
of  the  vessels,  it  was,  necessarily,  finally  abandoned,  as  it  was 
altogether  too  improbable  to  receive  credence — that  the  irrita- 
bility of  a  muscle  would  be  completely  exhausted  by  a  contractile 
efibrt  which  was  so  short  that  it  could  not  be  observed. 

The  existence  of  vaso-motor  nerves  was  sadly  needed  to 
explain  some  of  the  phenomena  connected  with  contraction  of  the 
vessels;  but  the  explanation  of  dilatation  was  a  much  more  difficult 
problem  to  solve,  and  to  the  ordinary  mind    such  a  system  was 
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powerless  to  explain  the  process  of  dilatation.     Strieker,  however, 
saw  the  difficulty,  and  came  boldly  to  the  rescue,   when  he  pro- 
pounded the  theory  of  a  double  set  of  vaso-motors,  one  of  which 
jjresided  over  the  contraction  and  the  other  over  the  dilatation  of 
the  vessels.     He  has,  in  reality,  cut  the  Gordian  knot. 

His  theory  seems  to  be  broad  enough  to  cover  all  the  ground 
that  was  necessary  to  explain  all  of  the  old,  unsolved  questions  in 
this  immediate  Held  of  inquir}-.  He  declares  that  arteries,  veins 
and  capillaries  all  actively  contract  and  dilate  in  the  same  manner. 
This  explains  a  good  many  difficult  problems;  and  the  only 
objection  which  can  be  urged  against  it  is  that  we  do  not  know  that 
it  is  true,  as  several  links  in  the  chain  of  evidence  are  still  wanting 
in  order  that  the  demonstration  may  be  complete. 

Then,  again,  Strieker's  doctrine  brings  us  face  to  face  with 
another  problem,  which  will  have  to  be  considered  in  connection 
with  this  subject,  and  which  may  prove  as  difficult  of  solution  as 
any  of  those  which  Strieker's  bold  hypothesis  was  intended  to  ex- 
plain. We  refer  to  a  system  of  contractile  tissues  which  are  under 
the  control  of  the  nervous  system,  and  which  do  not  contain  mus- 
cular iibres ;  for  he  concedes  that  there  are  no  muscular  fibres  in 
the  capillary  vessels,  and  also  states  that  the  small  veins  contain 
no  circular  muscular  fibres ;  so  he  plainly  states  it  as  his  opinion 
that  these  vessels  contract  and  dilate,  as  a  whole,  without  reference 
to  muscular  fibres  of  any  kind.  Having  mentioned  the  principal 
doctrinal  points,  connected  more  or  less  closely  with  the  cardinal 
symptoms,  we  will  simply  mention  some  of  the  symptoms  which 
may  be  called  constitutional.  If  an  inflammation  is  of  consider- 
able extent,  and  continues  for  some  time,  we  have  inflammatory 
fever.  Chilly  sensations  are  succeeded  by  a  hot,  dry  skin,  parched 
tongue,  a  full  and  more  rapid  pulse,  lassitude,  pains  in  the  back 
and  limbs,  with  headache,  thirst,  disagreeable  taste  in  the  mouth, 
loss  of  ap2:>etite,  furred  tongue,  etc.  By  the  aid  of  the  microscope 
we  are  enabled  to  observe  some  of  the  processes  which  take  place 
within  the  tissues  without  dfficulty. 

By  placing  the  web  of  a  frog's  foot  under  the  field  of  a 
microscope  the  normal  circulation  of  the  blood,  as  it  passes  through 
the  smaller  arteries  and  spreads  out  into  the  capillary  network, 
from  which  it  is  gathered  up  by  the  veins  and  passed  back  to  the 
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heart,  can  be  easily  seen,  and  the  wliole  process  is  carried  on  so 
plainly  before  our  eyes  that  there  is  but  little  danger  of  making 
any  serious  mistakes  in  our  observations.  We  clearly  see  the  red 
corpuscles  of  the  blood  passing  along  in  the  center  of  the  tubes, 
and  one  cannot  fail  to  be  impressed  with  the  idea  tbat  there  is  a 
mutual  repulsion  between  the  walls  of  the  vessels  and  the  red  cor- 
puscles, since  the  latter  never  impinge  upon  the  former,  however 
tortuous  the  course  of  the  vessel  may  be  ;  whilst,  on  the  other 
hand,  the  leucocytes  or  white  corpuscles  seem  to  creep  along  in 
direct  contact  with  the  walls  of  the  vessels,  so  that  it  seems  as  if 
there  was  a  mutual  attraction  between  them  and  the  walls  of  the 
vessels  which  contain  them.  If  the  parts  are  irritated,  we  at  first 
notice  an  increase  in  the  velocity  of  the  blood  as  it  passes  along 
the  vessels  ;  and  if  the  irritation  is  continued,  the  red  corpuscles 
cease  to  retain  their  position  in  the  center  of  the  vessels,  and  not 
only  impinge  upon  the  walls  of  the  vessels,  but  come  in  contact 
with  each  other  and  cling  together  in  masses,  and  soon  the  blood 
streams  begin  to  move  more  and  more  slowly,  until  the  circulation 
through  the  part  subjected  to  the  greatest  irritation  ceases.  Then 
we  have  stasis.  The  number  of  leucocytes,  in  the  meantime,  has 
greatly  increased  in  the  inilamed  part,  and  there  can  be  but  little 
doubt  but  that  then  the  leucocytes  migrate  through  the  walls  of  the 
vessels  and  pass  into  the  surrounding  tissues.  These  processes  can 
all  be  easily  observed  by  any  one  but  little  skilled  in  the  use  of  the 
microscope,  until  that  point  is  reached  when  the  leucocytes  pass 
through  the  walls  of  the  vessels,  when,  on  account  of  the  necessity 
of  special  preparation  of  the  specimen  observed  and  the  difficulty 
of  keeping  continuous  watch  at  one  point  for  the  considerable 
period  of  time  which  is  required  for  a  leucocyte  to  make  the 
passage  through  the  wall  of  the  vessel,  the  observation  becomes 
much  more  difficult.  When  leucocytes  collect  together  into  a  mass 
in  the  tissue  to  which  they  have  wandered,  we  have  a  circumscribed 
abscess.  How  do  corpuscular  bodies  pass  through  the  walls  of  the 
vessels  ?  Are  there  stomata  in  the  walls  through  which  they  pass, 
or  are  the  vessels  constructed  of  a  substance  similar  to  protoplasm, 
which  immediately  closes  up  after  a  body  passes  through  it,  as 
water  closes  behind  the  keel  of  a  boat  as  it  passes  along  through 
its  native  element?  What  directs,  and  what  force  propels,  the 
leucocytes  in  their  wanderings  ?     In  what  way  does  resolution  take 
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place  after  stasis  has  once  occurred  ?  We  have  an  abundance  of 
hypotheses  upon  nearly  all  of  these  questions,  but  having  all  ofthe 
data  which  those  who  do  our  speculating  have  we  can  just  as  well 
speculate  for  ourselves  as  to  make  use  of  the  speculations  of  others. 
In  either  case  it  is  scarcely  probable  that  anything  will  be  gained 
by  the  speculations,  whatever  they  may  be. 

The  fact  is,  the  age  of  speculation  upon  scientific  subjects  is 
past,  and  nothing  but  experimentation  and  demonstration  will 
satisfy  thinking  men  at  the  present  time.  Recent  observations 
promise  much  in  the  way  of  explanation,  as  regards  some  of  the 
unsolved  problems  connected  with  mortification,  gangrene,  pyfemia, 
septica?mia,  erysipelas,  etc. 

Pasteur  is  confident  that  putrefaction  of  animal  matter  is 
brought  about  b}'  a  process  of  fermentation,  which  is  always  engen- 
dered b}'  the  vibrio-septica,  a  species  of  bacterium;  and  Koch 
declares  that  gangrene  is,  in  a  similar  manner,  produced  by  a  cer- 
tain micrococcus,  and  that  diflferent  species  of  bacteria  produce  septi- 
caemia, erysipelas,  spreading  abscess,  etc.,  and  he  declares  that  he 
has  demonstrated  this  to  be  true  by  three  diflferent  kinds  of  bac- 
teria. These  doctrines  must,  of  course,  modify  our  views  in 
relation  to  the  results  of  inflammation,  and,  perhaps,  we  shall  be 
obliged  to  restrict  them  to  resolution,  suppuration  and  tissue 
organization.  As  to  the  immediate  causes  of  the  cardinal  symp- 
toms there  is  but  little  difference  of  opinion  among  pathologists. 
The  swelling  is  doubtless  due  to  the  exudation  into  the  tissues  from 
the  vessels,  together  with  the  unusual  distention  of  the  blood  ves- 
sels or  congestion  of  the  part.  The  redness  is  accounted  for  by  the 
increased  volume  of  the  blood,  and,  in  some  cases,  extravasation 
of  red  corpuscles  and  infiltration  of  the  tissues  with  the  coloring 
matter  of  the  blood.  The  heat  is  due,  to  some  little  extent,  to  the 
increase  in  the  quantity  of  the  blood,  but  principally  to  the  increased 
activity  in  the  tissue  metamorphoses,  which  take  place  in  the 
inflamed  part  during  the  inflammatory  action.  John  Hunter 
directed  his  attention  particularh'  to  this  subject,  and  found  that 
the  local  heat  reached  107*^  Fahrenheit  in  some  cases,  but  he 
expresses  the  opinion  that  the  local  heat  is  never  greater  than  it  is 
at  the  Qenter  of  the  circulatory  system  at  the  same  time.  This 
opinion,  however,  is  not  in  accord  with  the  views  of  modern 
observers,  and  it  is  pretty  well  established  now  that  the  local  heat 
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in  circumscribed  inflammations  is  considerably  greater  than  at  the 
heart.  The  pain  is  doubtless  due  to  the  pressure,  stretching  and 
irritation  of  the  nerves ;  the  latter,  perhaps,  brought  about  by  the 
sadden  changes  in  the  electrical  conditions  of  the  nervous  trunks. 
If  we  should  attempt  to  formulate  the  conditions,  which  we  appre- 
hend are  always  present  where  there  is  inflammation,  we  would 
state  that  there  is,  firsts  the  irritation  ;  secondly^  there  is  obviously 
a  change  in  the  electrical  conditions  of  the  vascular  walls  and 
blood  corpuscles,  and  then  stasis.  Without  these  we  can  scarcely 
imagine  that  there  could  be  a  veritable  inflammation.  The  divid- 
ing line  between  irritation  and  inflammation  has  usually  been 
arbitrarily  fixed  at  stagnation,  though  some  have,  without  any 
good  reason,  endeavored  to  substitute  migration  of  leucocytes  for 
stagnation.  With  these  facts  before  the  mind,  one  is  in  a  position 
to  formulate  a  practice  which,  to  a  certain  extent,  may  be  rational 
and  philosophical.  If  it  be  in  the  irritation  state,  the  irritant 
should  of  course  be  sought  out,  and,  if  possible,  removed,  in 
which  case  the  irritation  will  soon  subside  and  the  normal  condition 
be  restored.  If  the  electrical  conditions  have  been  disturbed  to 
so  great  an  extent  that  the  corpuscles  already  begin  to  stick 
together,  and  also  to  the  walls  of  the  vessels,  the  removal  of  the 
primary  cause  of  the  irritation  may  suflice  to  restore  the  electrical 
equilibrium  and  lead  to  normal  action.  If  stagnation  has,  to  any 
considerable  extent,  taken  place,  something  else  will  be  required  to 
relieve  the  congestion  and  restore  the  circulation.  If  the  distended 
vessels  of  a  congested  part  be  contracted  upon  themselves,  it  is 
evident  that  the  blood  must  be  quickly  expelled  and  the  congestion, 
to  a  considerable  extent,  relieved.  Though  the  infiltration  in  the 
tissues  will  not  immediately  disappear,  if  the  vessels  are  relieved 
of  their  surplus  fiuid,  they  are  then  in  a  condition  to  enable  them 
to  absorb  the  surplus  fluid  from  the  surrounding  tissues,  so  that 
the  congestion  will  soon  wholly  disappear.  Cold  is  a  remedial 
agent,  which,  undoubtedly,  stimulates  the  vessels  to  immediately 
contract ;  besides  which  it  produces  also  what  may  be  called  a  phys- 
ical contraction  upon  living  tissue,  as  well  as  upon  non-living  mat- 
ter, and  in  the  formation  stage  of  an  inflammation  is,  undoubtedly, 
one  of  our  most  potent  remedies.  The  application  of  cold  also, 
just  at  the  time  when  the  white  corpuscles  are  creeping  through 
the   walls   of  the  vessels,    exercises,   perhaps,   a   more   powerful 
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influence  in  arresting  the  leucocyte  migration  tlian  any  other 
remedial  agent  at  our  command,  unless,  perhaps,  it  be  the  local 
abstraction  of  blood.  It  seems  as  if  this  migration  only  takes 
place,  to  any  great  extent,  whilst  there  is  a  congestion  of  the 
vessels,  and  if  the  congestion  is  relieved  the  migration  ceases. 

Again,  it  is  well  known  that  cold  exercises  a  very  marked 
influence  upon  the  amneboid  movements  of  leucocytes  in  the 
way  of  restraining  these  motions,  whilst  it  is  equally  well  known 
that  the  application  of  heat  stimulates  these  bodies  to  increased 
action.  It  seems  to  be  the  opinion  of  Rindfleisch  that  the  leu- 
cocytes migrate  by  virtue  of  their  independent  powers  of  locomo- 
tion, and  if  this  be  true  we  may  readily  conclude  that  an  agent 
like  cold,  which  seems  to  partially,  at  least,  paralyze  ama?boid 
bodies,  would  arrest  their  migratory  movements.  At  a  some- 
what later  stage  in  the  inflammatory  process  Rindfleisch  sug- 
gests the  employment  of  heat,  and  philosophizes  upon  its  use  as 
follows:  "We  would  only  pass  to  the  use  of  heat,  when  this 
indication,  i,  e.,  the  arrest  of  exudation  has  been  fulfilled,"  etc. 
He  then  states  that  a  certain  amount  of  heat  has  a  tendency  to 
disperse  the  leucocytes,  and  to  cause  them  to  wander  further, 
thus  preventing  them  from  collecting  together  with  the  conse- 
quent formation  of  abcess.  He  states,  also,  that  a  higher  degree 
of  heat  increases  the  migration  of  the  leucocytes  from  the  ves- 
sels, and,  therefore,  its  use  might  then  bring  about  the  very 
result  which  all  of  our  efforts,  up  to  this  point,  have  endeavored 
to  avert.  But  the  use  of  moist  heat  is  beneficial,  also,  in  another 
way.  When  stagnation  in  the  vessels  is  so  firmly  established 
that  the  congestion  can  only  be  removed  by  a  disintegration  of 
the  cellular  elements,  the  breaking  down  of  these  elements  is 
effected,  if  effected  at  all,  by  fatty  degeneration,  by  which  they 
are  converted  into  a  "  milk-like  detritus,"  which  can  be  readily 
absorbed  and  removed  ;  and  moist  warmth  is  a  most  effective  agent 
in  bringing  about  the  conditions  upon  which  the  fatty  degenera- 
tion depends. 

If  by  the  use  of  these  means  we  are  fortunate  enough  to  bring 
about  resolution,  our  end  will  have  been  attained.  But  if  resolution 
does  no.t  take  place,  and  the  leucocytes  collect  together  and  the 
formation  of  abscess  be  inevitable,  moisture  and  warmth  will  hasten 
the  process,  whilst  the  application  of  cold,  at  this  stage,  would  not 
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be  advisable.  The  cellular  infiltration  is  gathered  together  and  the 
connective  tissue  of  the  part  is  melted,  as  it  were,  and  dissolved, 
and  in  this  destructive  disintegration  of  tissue  the  leucocytes  are 
also  changed  into  pus  corpuscles — changed  from  an  element  which 
is  capable  of  proliferation  and  organization  into  tissue — into  one 
in  which  no  proliferation  or  organization  into  tissue  is  possible. 
Indeed,  "Rindfleisch  rejects  the  doctrine  which  has  been  advocated 
by  some,  and  which  claims  that  pus  corpuscles  increase  by  prolif- 
eration. 

But  we  find,  also,  cases  in  which  the  cellular  infiltrate  inclines 
to  organization.  Cirrhosis  of  the  liver  is  a  noted  example  of  the 
result  of  inflammation.  Chronic  inflammations  are  much  more 
liable  to  terminate  in  this  way  than  acute ;  and  in  many  cases, 
where  new  tissue  is  formed  in  this  manner,  remedial  measures  are  of 
little  avail.  Although  we  have  but  just  touched  upon  a  few  of  the 
most  prominent  points  that  might  be  considered  in  connection  with 
this  subject,  we  feel  as  if  we  had  already  occupied  as  much  time 
as  ought  to  be  taken  up  by  one  essayist,  and  therefore  we  will  close, 
hoping  that  the  few  hints  which  we  have  thrown  out  will  lead  to 
useful  consideration  and  discussion. 

DISCUSSION. 

r 

Dr.  Crouse  :  I  would  like  to  ask  Dr.  Judd  concerning  the 
inflammation  theory  of  caries. 

Dr.  Judd  :     The  definition  of  inflammation,  given  by  Strieker, 
is,  that  it  is  a  return  of  the  inflamed  tissue  to  the  condition  of 
amoeboid  tissue.     If  caries  of  teeth  is  an  inflammatory  process, 
this  definition  does  not  hold  good. 

Dr.  Taft  :  The  inflammation  theory  of  caries  is  lield  and 
maintained  by  many.  It  is  nonsense  to  think  that  tooth  sub- 
stance can  return  to  its  embryonal  condition.  I  have  no  doubt 
there  is  a  phase  in  caries  wdien  this  condition  is  approximated 
in  a  slight  degree.  The  champions  of  this  theory  differ  among 
themselves,  especially  in  their  modes  of  expression. 

Dr.  Black  :  There  are  few  who  can  discuss  the  subject  of 
inflammation  with  intelligence.     I  am  proud  to  have  this  essay 
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appear  in  our  transactions.     In  my  opinion,  there  is  notliing  in 
the  inflammation  theory  of  caries. 

Question — How  can  we  have  inflammation  without  blood  ves- 
sels? 

Dr.  Black  :     Inflammation  is  not  dependent  on  blood  ves- 
sels. 


SPECIALISTS  AND   SPECIALTIES. 


BY    G.   V.   BLACK   M.   D.,    D.D.S.,  OF  JACKSONVILLE,    ILL. 


This  is  an  age  of  specialists  and  specialties.  Everything  is 
done  by  specialists,  from  the  greatest  undertaking  to  the  smallest 
thing  that  is  manufactured.  The  pins  we  use  are  made  by  the 
specialist ;  the  clothes  we  wear  are  made  by  the  specialist ;  the 
cloth  these  clothes  are  made  from  is  made  by  the  specialist,  tliej' 
are  cut  out  by  a  specialist,  and  stitched  together  by  the  specialist; 
the  thread  with  which  they  are  stitched  is  made  by  the  sj)ecialist, 
and  the  buttons  are  made  by  the  specialist.  Our  watches 
are  made  \>y  an  army  of  specialists ;  each  wheel,  each  pinion, 
each  lever,  each  screw,  the  hands,  the  face,  the  case  and  forty 
other  divisions  of  the  watch  is  each  made  by  a  distinct  sj)ecialist. 
Trees  are  cut,  lumber  is  sawed  and  planed ;  houses  are  built, 
painted,  and  the  roof  is  put  on  ;  each  operation  being  done  by 
a  distinct  specialist.  If  we  buy  a  common  lamp-burner,  it  has 
gone  through  the  hands  of  at  least  a  dozen  specialists  before  it 
is  ready  for  our  use.  Railroads  are  built  by  a  specialist,  through 
the  agency  of  specialists,  operated  by  an  army  of  specialists.  All 
the  mechanical  arts  are  divided  and  subdivided,  as  far  as  the  inge- 
nuity of  man  has  been  able  to  divide  them. 

How  is  it  in  the  learned  profession  ?  Much  the  same.  The 
tendency  is  to  divide  and  subdivide  everything  into  specialties, 
until  every  man  must  be  a  specialist,  whether  he  will  or  not.  A 
man  who  has  no  specialty  is  regarded  with,  to  say  the  least,  a  suspi- 
cion of  being  nobody.  No  matter  how  well  he  may  do  many  things, 
he  must  do  some  one  thing  especially  well,  if  for  nothing  else, 
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to  have  a  specialty.  The  healing  of  the  sick  must  be  clone  bj 
the  specialist,  and  each  disease  and  organ  of  the  body  must  have 
its  own  special  specialist. 

Then  we  have  the  legal  specialists :  the  criminal  lawyer,  the 
real  estate  lawyer,  the  supreme  court  lawyer,  the  pettifogging 
lawyer,  and  a  dozen  other  lawyers.  Our  people  preach  through 
specialists,  sing  through  specialists  and  pray  through  specialists. 
There  is  nothing  under  the  sun  that  is  thought  worthy  of  doing 
that  is  not  done  through  specialists,  from  the  grandest  national 
undertaking  to  catching  the  mice  that  infest  our  closets. 

Is  this  the  nature  of  man?  Is  this  process  of  specialization 
a  natural  trait  of  his  intelligence  ?  It  seems  to  be;  for  in  no  age 
has  this  tendency  been  wholly  hidden.  Wherever  we  find  traces 
of  man  we  find  some  trace  of  this  tendency.  The  tracings  may 
be  slight,  yet  they  can  be  read  in  the  oldest  relics  of  prehistoric 
tribes  that  have  yet  been  found  on  the  earth.  But  in  no  age  of 
the  world,  perhaps,  has  this  tendency  been  carried  to  such 
extremes  as  in  the  present.  We  say  perhaps,  for  from  accounts 
it  would  seem  that  in  the  time  of  the  splendor  of  ancient 
Egypt,  specialties  were  forced  to  the  greatest  possible  extremity. 
It  was  probably  in  that  age  and  country  that  the  greatest  impress 
of  the  specialist  was  made  on  past  history,  and  it  has  left  its 
marks,  which  have  existed  through  all  ages  down  to  the  present 
time. 

Without  a  systematized  division  of  labor  no  such  work  as  the 
pyramids  and  the  great  temples  could  have  been  built.  Evidences 
of  the  specialist  are  found  everywhere  on  the  banks  of  the  Nile,  and 
it  has  been  asserted  that  in  Egypt  this  matter  was  carried  to  such 
extremes  that  the  son  was  compelled,  by  public  law,  to  follow  the 
vocation  of  his  father ;  that  is,  if  the  father  was  a  dresser  of  stone, 
the  son  must  also  be  a  dresser  of  stone ;  if  the  father  was  a 
herdsman,  the  son  must  also  be  a  herdsman ;  if  the  mother  was  a 
spinner  of  flax,  the  daughter  must  also  be  a  spinner  of  flax  ;  and 
so  on  through  all  the  trades  and  professions  of  that  time.  Evi- 
dences of  a  similar  division  of  labor  can  be  traced  through  all 
the  older  civilizations,  Phcenicia,  Judea,  Greece,  Itome,  and  the 
Mohammedan  civilizations,  all  along  down  to  the  present  time. 

At  this  time,  however,  we  wish  to  call  attention  to  the  more 
recent  forms   of  specialization  that  have   sprung   into   existence, 
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mostly  within  the  last  century,  largely  as  a  result  of  the  intro- 
duction of  steam  power,  which  has  not  only  had  a  marked  influ- 
ence upon  the  mechanic  arts  of  the  world,  but  has  impressed,  and 
is  giving  form  to  the  thought  of  the  world. 

In  England,  one  hundred  years  ago,  the  labor  of  the  coun- 
try was  very  much  specialized ;  but  the  specialization  was 
of  an  entirely  difterent  order  from  the  present.  It  was  a 
specialization  which  was  carried  on  largely  in  the  family, 
in  the  home  circle,  under  the  direction  of  the  head  of  the 
family.  Work  was  done  mostly  by  hand,  or  by  small  machines, 
scattered  about  in  the  homes  of  the  people.  Some  families 
were  perhaps  employed  in  preparing  the  raw  material  and  spin- 
ning, other  families  in  weaving,  another  at  this,  another  at  that, 
all  in  their  own  homes.  With  the  introduction  of  steam,  these 
have  been  slowly  gathered  together  in  large  factories,  in  which 
the  one  great  central  power,  the  steam  engine,  is  so  placed  and 
harnessed  about  us  to  furnish  power  for  all.  These  people  are 
taken  out  of  their  homes  and  home  influences,  are  ruled  to  spe- 
cific hours  of  work ;  the  division  of  labor  is  carried  farther,  and 
every  year  still  farther;  and  each  operator  is  ruled  closer  and 
closer  to  his,  or  her,  specific  task,  under  circumstances  in  which 
he  knows  less  and  less  of  what  others  are  doing  around  him. 
Indeed,  he  is  not  expected  to  know  anything  but  his  own  spe- 
cific part  of  work  upon  which  the  whole  number  are  engaged. 
The  associations  of  the  family  are  broken  up  and  exchanged  for 
that  of  the  factory.  This  great  change  has  been  slowly  in  pro- 
gress, in  all  departments  of  mechanics,  for  a  century,  and  is  still 
progressing,  going  farther  and  farther,  as  time  goes  on.  This  is 
the  type  of  the  tendency  of  specialization  in  the  mechanic  arts 
to-day  ;  not  only  in  the  mechanic  arts,  but  in  everything  ;  and  the 
question  comes  home  to  us,  To  what  will  this  lead,  if  this  kind 
of  specialization  continues? 

I  have  heard  a  story  which  will  illustrate  one  feature  of  this 
tendency,  even  outside  of  the  workshops  proper.  It  is  told  of  a 
farmer  who  wanted  a  man.  A  man  was  found,  and  the  farmer 
wished  to  test  him  to  see  if  he  would  answer  his  purpose.  There 
was  a  i>ile  of  stones  by  the  road  side,  so  in  the  morning  he  told 
John  to  move  the  stones  across  the  road  ;  by  noon  John  had  them  all 
moved.     After  dinner  the  farmer  said,  "John,  you  may  move  the 
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stones  back,  and  pile  them  up  wliere  yon  found  them."  It  was 
done  without  a  word.  The  next  morning  John  was  told  to  move 
the  stones  across  the  road  again,  and  after  dinner  to  move  them 
back  again.  All  this  time  John  had  asked  no  questions  as  to  all 
this  useless  work,  and  the  farmer  came  to  the  conclusion  that  John 
would  answer  his  purpose.  He  wanted  sirapl_y  a  machine  ;  a  man 
who  would  do  what  he  was  told  and  ask  no  questions ;  a  man  that 
knew  nothing,  and  wanted  to  know  nothing.  A  manifestation  of 
intelligence,  or  the  desire  for  intelligence,  would  have  been 
thought  detrimental.  This  is  now  the  tendency  in  a  large  class  of 
the  labor  in  all  the  great  factories  of  the  world.  All  work  is  done 
by  machines.  That  which  we  have  not  yet  been  able  to  do  by  actual 
machines  must  be  done  by  men  who  will  consent  to  be  made 
machines  of;  human  machines,  whose  intelligence  is  depressed  into 
the  narrowest  possible  compass.  That  this  plan  works  well  from  a 
financial  standpoint  there  is  not  much  doubt ;  but  what  will  finally 
be  the  effect  upon  the  men  that  do  the  work  ?  They  must  become 
worse  and  worse,  as  time  goes  on.  What  can  such  men  do,  if 
financial  depression  or  other  circumstances  should  throw  them  out  of 
their  place  ?  What  will  they  be  fit  for  ?  What  can  they  be  expected 
to  do  for  themselves  ?  Literally  nothing.  They  become  the  prey 
of  designing  demagogues,  become  fit  for  riot  and  destruction  of 
social  order. 

On  the  other  hand  this  plan  of  work  has  developed  some 
splendid  minds  among  the  master  class.  When  we  enter  our 
modern  watch  factory  and  see  the  wonderful  results  which  are 
drawn  out  by  the  use  of  machinery,  controlled  by  uneducated  girls 
and  boys  guided  by  the  mind  of  the  foreman,  we  must  feel  a  thrill 
of  pleasure  in  his  success,  and  award  to  the  plan  of  his  work  the 
merit  of  great  skill  in  the  adaptation  of  means  to  ends  ;  a  skill 
that,  in  the  several  mechanic  arts,  has  cheapened  almost  every 
article  in  daily  use,  at  the  same  time  improving  its  quality. 

Of  course,  we  do  not  pretend  that  this  picture  covers  the 
whole  ground  of  the  mechanic  arts.  In  many  of  our  large  factories, 
especially  tljose  of  the  heavier  sort  of  mechanics,  as  car  building, 
locomotive  building,  ship  building,  and  M'orks  of  this  nature,  we 
find  a  very  considerable  mimber  of  highly  intelligent  operators 
among  the  men  at  the  lathes,  planers,  etc.,  doing  work  that  has 
not  yet  been  so  chjsely  divided  into  specialties  as  to  be  done  by 
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mere  machines  in  human  form ;  work  that  requires  close  thought 
and  exact  calcuhition,  witli  a  knowledge  of  the  object  to  be  accom- 
plished. But  even  here  the  effort  of  the  master  is  continually  to 
so  systematize  and  arrange  the  work  into  different  pieces  that  it 
may  be  done  by  less  intelligent  men,  and  at  a  less  cost  in  dollars  and 
cents.  Thus  it  goes  on  from  year's  end  to  year's  end,  systematizing 
and  specializing,  so  that  a  few  may  think  for  the  many,  and  the 
piece  workers  are  continually  increased,  and  the  intelligent, 
thoughtful  mechanics  become  fewer,  and  those  few  more  highly 
intellectual  as  the  years  go  by. 

Now,  we  may  ask,  does  this  plan  of  work  tend  to  the  promo- 
tion of  intelligence  i  The  answer  to  this  question  will  differ,  witli 
the  standpoint  from  which  it  is  given.  If  from  a  survey  of  the  men 
and  women  employed  at  the  piece  work,  it  will,  as  we  have  already 
indicated,  be  averse  to  the  development  of  intelligence.  If  it  be 
from  the  standpoint  of  the  master  who  thinks  out  and  arranges 
the  machines,  and  lays  out  the  work  for,  and  guides  the  workmen 
to  the  performance  of  tlieir  several  tasks,  we  must  award  to  this 
specialist  a  high  degree  of  mental  activity,  calculated  to  promote 
true  culture. 

How  is  it  with  the  learned  professions?  As  we  have  said, 
they  are  divided  and  subdivided,  until  we  have  specialists  of  every 
form  and  variety.  If  this  thing  stopped  with  the  laboring  class, 
it  would,  probably,  not  lead  to  so  much  harm ;  for  we  must  always 
have  a  great  number  of  men  who  will  never  think  for  themselves, 
under  the  most  favorable  circumstances  or  surroundings  in  whicli 
they  can  be  placed.  Such  men,  perhaps,  cannot  do  the  world  more 
good  in  any  way  other  than  by  being  controlled,  and  their  labor 
thus  utilized.  But  for  the  same  state  of  things  to  exist  in  our 
professions,  and  among  men  who  are  supposed  to  think,  not  only 
for  themselves  but  for  others,  becomes  dangerous.  But  in  the 
professions  it  is  not  exactly  the  same  thing.  In  them  men  are 
not  controlled  by  their  superiors  in  knowledge,  as  in  the  arts  they 
are  controlled,  virtually,  by  those  who  are  superior  tinancially  ;  oi-, 
if  so,  it  must  be  acknowledged,  only  to  a  very  limited  extent.  We 
could  almost  wish  they  were ;  but,  whether  it  will  or  not,  the 
world  must  trust  them,  if  at  all,  to  think  for  themselves  and  those 
whom  they  serve.  They  are  only  controlled  and  guided,  as  they 
may  choose  to  be  controlled  and  guided,  by  more  learned  men 
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What  do  we  mean  by  this  ?  Perhaps  we  can  ilhistrate  :  Some 
years  ago  one  of  the  wisest  men  in  the  medical  profession  remarked 
that  the  improvements  in  the  treatment  of  the  diseases  of  the  eye 
were  in  the  hands  of  speciahsts,  who,  as  a  rule,  confined  tliem- 
selves  so  closely  to  the  one  subject  that  their  culture  did  not 
become  broad  enough  to  constitute  them  skillful  investigators,  and, 
for  this  reason,  the  subject  was  lagging  behind.  This,  be  it  said 
to  the  credit  of  the  medical  profession,  is  now  being  remedied  by 
the  entrance  of  men  of  broad  culture  into  this  specialty.  The 
tendency  in  the  learned  professions,  where  specialties  are  followed, 
is  to  become  able  to  do  one,  or  a  few  things,  and  repeat  these 
over  and  over  again  by  rote,  like  the  girl  in  the  watch  factory, 
who,  day  after  day,  polishes  the  point  of  a  certain  pinion  for 
hundreds  of  watches.  What  is  true  of  the  oculist,  is  true  in  every 
specialty  of  medicine.  Those  who  practice  them  are  extremely 
liable  to  become  mere  routine  workers,  who  go  on,  from  year  to 
year,  repeating  the  same  thing,  not  only  without  definite  advance, 
but  with  decreasing  ability,  oftentimes,  to  depart  from  their 
routine  practice.  In  a  more  limited  sense  this  is  always  true  of 
any  specialty,  even  of  medicine  as  a  whole.  Hundreds  of  men 
cease  all  study,  and  go  on,  year  after  year,  repeating  the  same 
prescriptions ;  doing  nothing  for  the  advance  of  their  cliosen 
branch  of  science. 

Wherever  we  turn  we  are  met  with  this  narrowness  in  thought. 
It  is  not  confined  to  the  mechanic,  who  labors  day  after  day  at  the 
vise,  cutting  a  certain  key-seat  in  a  thousand  shafts,  each  of  which 
is  peculiar  to  a  certain  place  in  as  many  machines.  In  every 
specialty  in  the  learned  professions,  all  over  tlie  world,  the  same 
routine  work  is  being  repeated.  Is  this  because  the  men  so 
employed  are  incapable  of  advancement  ?  Would  they  be  the 
same  drones  under  other  circumstances?  It  is  hard  to  say ;  but 
one  thing  seems  to  be  clear,  the  wider  the  field  presented  for 
study,  the  more  the  man  is  expanded,  the  broader  he  becomes  and 
the  more  power  he  attains.  I  doubt  if  the  world  can  show  any 
example  of  a  man  truly  great  and  powerful  in  any  one  line  of 
thought,  who  was  not,  at  the  same  time,  a  man  of  great  breadth 
of  thought,  who  had  not  also  attained  much  information  and 
sagacity  in  regard  to  things  seemingly  foreign  to  his  specialty.  In 
other  words,  our  truly  great  men  are  never  specialists  in  thought; 
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for  tlioiigli  they  may  have  followed  out,  elaborated  and  develojjed 
one  special  line  of  research,  and  unfolded  it,  and  it  only,  to  the 
world,  in  doing  so  their  minds  have  traversed  the  whole  realm  of 
the  conceivable,  from  center  to  circumference,  and  dragged  out  and 
massed  together  that  which  was  necessary  to  their  purpose,  and 
woven  it  into  one  tangible,  beautiful  whole.  The  world  of  lookers- 
on  may  have  seen  them  working  in  one  field  of  labor,  busily, 
steadily,  ])ersistently ;  but  their  world  of  thought  was  the  whole 
world  of  intelligence. 

Shall  we  then  abolish  the  specialties,  and  demand  that  every 
man  shall  make  the  whole  industry  of  man  his  field  of  labor? 
Certainly  not.  Tliough  there  ma}'  be  many  that  are  too  narrow 
and  might  be  dis])ensed  with,  with  advantage,  yet  the  world  could 
not  atlbrd  the  sacrifice,  which  the  destruction  of  the  whole  system 
of  specialization  would  entail.  How,  then,  shall  we  remedy  the 
evil  ?  Let  every  man  be  a  specialist  in  labor,  if  he  will,  but  in 
thought  and  study,  cosmopolitan.  In  his  specialty  let  him  take 
views  from  every  standpoint  which  the  intelligence  of  the  world 
will  ffive  him. 

While  passing  down  one  of  our  rivers,  a  comrade  said, 
"  Beyond  that  blufi^  there  is  a  beautiful  valley,  extending  for  many 
miles  back  into  the  country."  I  climbed  the  bluff*  to  see  the  land- 
scape. At  the  foot  of  the  hill  on  the  other  side  was  a  heavy 
wood,  over  the  top  of  which  I  could  see  a  long  line  of  hills  stretch- 
ing away  to  the  west,  and  through  some  breaks  I  caught  the 
sparkle  of  some  patches  of  the  water  of  the  little  river  that  ran 
tiirough  the  valley.  But  no  beautiful  view  met  my  gaze.  I  felt 
but  illy  paid  for  climbing  the  high  bluff*.  Across  the  little  river  to 
iny  right,  a  mile  away,  there  was  a  higher  bluff",  the  west  slope  ot 
which  was  bare.  I  determined  to  try  a  view  from  it.  When  I 
reached  its  summit  and  turned  my  eyes  in  the  direction  of  the  valley, 
a  most  beautiful  landscape  met  my  view.  The  whole  valley  was 
spread  out  like  a  panorama  before  me,  with  its  long  lines  of  beau- 
tiful hills  stretching  away  until  partially  veiled  by  azure ;  all 
covered  with  {^rowiiii;  grain.  In  the  wheat  fields  the  harvesters 
were  busy  gatherii'.g  in  the  golden  harvest.  The  little  river  came 
windiiig  down  the  valley,  its  bright  waters  sparkling  in  the  late 
afternoon  sun.  From  this  point  of  view  I  counted  a  hundred 
wheat  fields,  in  each  of  which  there  was  a  busy  group  of  laborers 
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gathering  their  crops.  I  said  to  myself,  to-morrow  I  will  ramble 
through  this  land  of  beaut}-.  The  next  day  I  went  into  the  valley 
and  wandered  along  its  stream.  I  found  it  at  one  time  rushing 
along  a  rocjcy  bed,  and  again  gathering  into  wide  muddy  flats. 
Its  waters,  which  had  looked  so  bright  and  beautiful  from  the 
distance  in  the  evening's  sun,  were  dull  and  muddy  from  the  recent 
rains.  The  beautiful  hills  were  many  of  them  steep  and  stony ; 
the  soil  was  poor  in  quality,  and  the  wheat  was  thin  and  short ; 
the  laborers  were  negroes,  who  were  badly  clothed,  who  lived  in 
squalid  huts  with  long  bristled,  sharp-nosed  hogs  and  half  starved 
curs.  I  wandered  on,  stumbling  over  stones  and  pulling  through 
briers.  I  compared  this  land  with  the  rich  fields  of  Illinois,  turned 
and  retraced  my  steps,  and  left  it. 

Now,  here  are  three  views  of  the  same  thing  from  as  man}' 
different  standpoints.  From  the  first,  it  was  but  partially  seen,  and 
it  was  neither  beautiful  nor  repulsive ;  from  the  second,  it  was 
positively  beautiful,  a  scene  of  which  the  eye  would  never  tire ; 
while  from  the  third,  we  find  it  devoid  of  beauty,  rocky,  poor,  and 
decidedly  uninviting.  The  art  specialist  on  the  bluff  would  have 
called  it  grand,  while  another  specialist,  the  Illinois  farmer 
examining  the  land,  would  have  turned  away  in  disgust.  So  it  is 
that  the  same  thing  is  different  when  seen  from  different  stand- 
points ;  and  the  man  who  view-s  any  subject  from  the  most  of  these, 
and  brings  to  his  aid  the  greatest  wealth  of  comparison,  will  know 
it  best.  The  routine  specialist  who  never  changes  his  point  of  view 
does  not  even  understand'  the  outlines  of  his  subject.  He  is  like 
the  man  at  the  vise  cutting  key-seats,  day  after  day,  week  after 
week,  witliout  a  thought  of  the  great  w^orld  of  intelligence  around 
him,  or  what  treasures  it  contains.  It  becomes  the  duty  of  each 
specialist  to  gatlier  into  his  mind  the  widest  range  of  knowledge 
possible.  He  should  not  be  content  with  his  primary  education 
for  the  basis  on  which  to  build  his  specialty.  The  minister  of  the 
gospel  of  Christ  should  not  be  content  with  a  knowledge  of  the  bible 
and  biblical  history.  Let  him  confine  his  visible  labor  to  the  pulpit,  if 
he  will,  but  the  whole  range  of  science,  of  philosophy,  every  avenue 
of  intelligent  activity  should  be  his  field  of  thought.  It  requires  this 
to  produce  that  broad  expanse  of  mentality  necessary  to  the  best, 
most  brilliant  and  effective  handling  of  the  subject  of  religion  ;  a 
subject  fraught  with  the  most  stupendous  results,  for  good  or  evil  to 
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the  liuman  family.  Too  close  a  confinement  to  the  single  subject  in 
thought  renders  the  man  narrow  in  mind,  over-confident,  biased, 
saps  his  strength  ;  it  is  liable  to  run  him  into  error,  and  endangers 
those  who  depend  upon  his  teachings.  His  power  for  good 
becomes  much  like  that  wonderful  Scotchman's  religion,  who, 
basing  his  conclusion  upon  the  fact  that  he  could  repeat  the  whole 

bible  by  rote,  said  he  knew  more  about  religion  than  any  d d 

devil  of  a  preacher  in  the  world. 

The  lawyer  should  know  his  forms  of  law,  should  know  well 
the  principles  of  law,  and  have  a  fair  knowledge  of  the  statutes, 
and  the  decisions  of  courts :  but  these  alone  will  not  constitute 
him  a  powerful  lawyer.  These  are  the  tools  with  which  he  w^orks; 
he  must  have  the  muscle  with  which  to  render  these  tools  effec- 
tive ;  and  this  figurative  muscular  strength  he  attains  by  increas- 
ing the  breadth  of  his  intelligence,  by  extending  his  knowledge  of 
philosophy,  of  art,  of  science,  and  the  doings  of  the  world  at  large. 
In  his  visible  labor  he  may  confine  himself  to  the  bar,  if  he  will, 
but  his  field  of  thought  should  spread  to  the  four  corners  of  the 
earth,  if  he  would  become  great  and  powerful. 

The  dentist  should  know  the  forms  of  the  teeth,  should  know 
well  the  anatomy  of  the  face,  should  be  conversant  with  physi- 
ology, and  should  understand  the  forms  of  disease  with  which  he 
has  to  contend.  But  he  should  not  be  content  with  this;  indeed, 
he  may  know  all  these  things  and  still  not  be  a  capable  dentist. 
He  should  not  be  satisfied  with  the  study  of  those  diseases  alone, 
which  fall  within  the  limits  of  his  specialty,  but  he  should  trav- 
erse, in  his  study,  the  whole  range  of  pathology.  He  should  not 
be  content  with  physiologj''  and  the  laws  of  life,  as  exhibited  in 
the  parts  he  is  called  upon  to  treat,  but  should  gather  from  the 
whole  range  of  biological  science,  and  bring  from  all  these  fields 
the  fruits  of  his  findings  for  the  improvement  of  his  specialty. 
Then,  as  he  does  this,  he  should  increase  his  strength  and  breadth 
of  thought,  by  gathering  from  the  general  intelligence  of  the 
world  at  large,  that  he  may  have  increased  power  for  good. 

We  do  not  mean  by  this,  that  these  specialists  should  be  simple 
gatherers  of  the  facts  of  the  world,  the  bare  facts  of  the  arts,  of 
philosophy,  of  religion,  and  of  science ;  but  that  thoughtful  search 
through  the  intelligence  of  the  world,  that  mental  grapple  with 
the  great  surging  sea  of  thought,  which  brings  the  mind  face  to 
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face  with  the  great  problems  of  human  existence ;  that  mental 
experience  of  human  wants,  human  strivings  and  intelligence, 
which  tunes  the  mind  to  the  play  of  fact  upon  fact,  and  brings 
forth  its  power. 

In  this  general  struggle  with  the  elements  of  thought,  in  its 
varying  channels,  it  is  not  obligatory,  or  necessary,  that  every 
man  should  become  an  original  investigator  in  all  the  lines  of 
study  which  he  may  take  up.  The  mechanic  may  seek  new  truths 
in  mechanical  powers  and  combinations ;  the  electrician  may 
unfold  new  facts  in  his  particular  field ;  the  histologist  may  seek 
new  paths  through  the  maze  of  cell  forms ;  or,  the  biologist  may 
hew  his  way  back  down  the  rugged  annals  of  time  to  the  early 
beginnings  of  life  on  our  planet ;  and  all  may  unfold  to  the  world 
the  findings  in  their  special  fields,  so  that  his  neighbor  may, 
with  little  expense  of  time,  snatch  up  the  findings  of  each,  become 
master  of  the  play  of  thought  to  which  they  give  rise,  and  appro- 
priate them  to  his  use.  For  this  purpose,  no  one  mind  can  unerr- 
ingly prescribe  the  course  another  should  pursue;  audit  matters 
little  what  the  hand  may  be  doing  if  the  mind  be  free  and  active, 
be  always  engaged,  and  kept  in  harmony  with  nature,  and  na- 
ture's God.  The  visible  profession  in  life  may  be  apparently 
narrow,  yet  the  man  may  bring  the  knowledge  of  the  whole  world  to 
bear  upon  it,  or  leave  the  mere  work  of  the  day  far  in  the  rear. 
How  many  instances  of  this  kind  are  on  record?  Yet  the  fact 
stands  out  that,  in  the  mass  of  instances  the  broader  the  visible 
field  of  work,  the  larger  the  man  becomes.  Why  do  we  say  this  ? 
Where  do  we  find  the  greatest  number  of  powerful  men  in  the 
professions  ?  Among  the  lawyers,  if  we  mistake  not ;  they  are 
those  whose  fields  have  been  the  broadest  the  law  can  give. 
In  the  medical  profession  this  is  certainly  true,  and  the  disparity 
is  so  great  that  the  specialties  may  fail  to  keep  pace  in  their 
general  advance  with  general  medicine.  If  there  are  some  appar- 
ent exceptions  to  this,  as  in  the  case  of  the  specialty  of  sur- 
gery in  the  last  century,  it  was  because  it  attracted  to  it  men 
that  had  been  trained  to  thought  in  the  mother  profession. 

What  are  we  doing  to-day  in  our  chosen  specialty?  Here 
we  are  gathered  together  for  comparison  and  exchange  of  thought. 
Each  one  is  bringing  the  increment  of  his  mental  activity,  attained 
during  the  year,  to  exchange  with  his  associate  in   the  work  of 
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developing  his  specialty.  What  will  each  one  do  in  the  year  that 
is  to  come  ?  How  many  will  go  home  and  put  into  practice  those 
findings  of  liis  fellow-laborers,  which,  after  close  and  careful  study 
of  the  point  in  all  its  bearings,  he  shall  find  better  than  his  own  ? 
Or,  again,  how  many  of  us  will  return  to  our  chairs  and  go  on 
tlirough  the  year,  repeating  the  old  manipulations  without  change 
or  a  thought  of  a  better  way?  How  man}'  books  will  be  read 
among  us  per  man  ?  How  many  ideas,  that  seem  new  and  useful, 
will  be  traced  out  by  us  with  close  and  careful  study  of  their  rela- 
tion to  other  ideas  with  which  they  may  be  naturally  associated, 
and  their  value  determined,  and  the  whole  matter  put  in  shape 
for  our  meeting  next  year?  Or  how  many  of  us  will  return  home 
to  a  listless  life  of  thoughtlessness,  without  a  thought  of  the 
improvements  that  a  little  effort  may  bring  him ;  not  to  him  only, 
for  the  dentist  is  not  working  merely  for  self.  Tlie  world  of 
humanity  are  dependent  upon  his  skill,  upon  his  discernment, 
upon  his  intelligent  application  of  the  highest  wisdom  of  his  pro- 
fession, for  their  personal  good  in  important  matters.  And  the 
world  has  the  right  to  demand  that  he  use  the  full  strength  of  hand 
and  brahi. 

DISCUSSION. 

Opened  by  Dk.  George  H.  Gushing  : 

Dr.  Black,  in  his  paper,  has  expressed  much  better  than  I 
could  have  done  what  1  should  have  wished  to  say.  lu  fact,  he 
has  stolen  all  my  thunder  !  Still,  there  are  a  few  points  which  it 
may  be  well  to  emphasize.  It  is  the  tendency,  in  all  specialties, 
for  men  to  run  in  grooves.  This  is  a  grave  misfortune,  and  should 
be  most  earnestly  combated.  Without  those  comprehensive  views 
that  regard  the  individual  organs  as  only  parts  of  the  whole 
system,  each  intimately  associated  with  all  the  others,  we  cannot 
hope  to  attain  that  degree  of  excellence  that  can  only  belong  to  the 
true  professional  man. 

Aside  from  this  comjirchensiveness,  in  a  strictly  professional 
sense,  the  true  professional  man  should  be  as  broad  in  his 
culture  as  his  intellectual  capacity  will  admit — for  such  breadth 
of  culture  is  an  immense  aid  to  that  breadth  of  professional  view 
which,  I  have  said,  is  so  essential  to  the  highest  special  train- 
ing.     The  essayist  in  his  paper  gives  evidence  of  this  broader 
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culture.  I  do  not  say  this  in  tlatteiy,  but  because  I  could  not  have 
a  better  exemplification  of  the  value  of  such  culture  than  is 
furnished  by  his  paper, — to  you  who  know  his  professional  life  and 
labor  and  the  results  which  he  has  achieved. 

Of  the  past  of  Dental  Education  it  may  briefly  be  said  that, 
in  the  main,  it  has  been  all  that  could,  under  the  circumstances, 
have  been  expected.  Of  the  present,  that  it  is  gradually  coming  up 
to  the  higher  standard,  so  much  to  be  desired  ;  while  of  the  future, 
we  may  confidently  hope  for  the  very  highest  results.  For  a  few 
years  late  past  there  has  been  a  growing  demand  for  a  higher 
education  among  dentists.  This  demand  is  imperative,  and  comes 
from  the  better  understanding  of  the  necessities  for  a  more 
thorough  qualification  ;  and  in  response  to  that  demand,  which  has 
found  voice  through  the  societies  and  journals,  the  colleges  have 
very  generally  responded.  The  careful  thinking  men  of  the 
profession  appreciate  these  necessities,  and  in  their  hands  lies  tlije 
shaping  of  our  future,  and  I  think  we  may  safely  say  that  the  out- 
look is  encouraging. 

Dk.  Taft  :  Dental  association  work  is  changing  its  form. 
Formerly,  the  character  of  the  proceedings  of  societies  was  to 
study  methods  and  modes  of  practice.  The  meetings  were 
schools  of  instruction,  where  those  who  took  part  were  instructors. 
The  subject  of  education  is  the  all  important  one  now.  It  deter- 
mines what  the  education  of  those  who  are  to  come  after  shall 
be.  How  those  who  are  to  constitute  its  ranks  shall  be  prepared 
to  practice  our  profession,  depends  on  what  we  say  or  require. 
As  regards  preliminary  education,  the  particulars  in  which  we 
find  ourselves  deficient  we  must  provide  against  in  those  who 
come  after.  Many  who  have  not  had  these  advantages  have 
become  great,  but  they  are  exceptions  ;  and  if  they  had  enjoyed, 
also,  the  benefit  of  a  liberal  education,  their  influence  would  have 
been  vastly  greater. 

The  accumulation  of  facts  and  knowledge,  and  the  training 
which  enables  one  to  use  them,  are  the  two  essential  points  in 
acquiring  an  education.  If  a  student  has  a  good  preliminary 
education,  he  can  better  utilize  the  advantages  oflered  at  college. 
Tliose  who  best  master  the  special  branches  taught  are  most  suc- 
cessful. 
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Because  our  nomenclature  is  derived  from  the  dead  languages 
and  not  anglicized,  the  one  who  has  no  knowledge  of  the  classics 
studies  at  great  disadvantage. 

The  rapid  e.\i)ansion  of  the  curriculum  in  the  last  few  years 
is  remarkable.  Histology  has  only  recently  been  made  a  require- 
ment. All  knowledge  should  be  made  available ;  and  every 
branch  of  science  should  be  made  the  handmaid  of  our  own  profes- 
sion. 

We  must  guard  well  the  avenues  of  entrance  into  the  pro- 
fession ;  complain  not  of  the  colleges  ;  be  careful  who  is  encour- 
aged to  enter ;  see  that  they  have  some  natural  endowments. 
The  profession  is  itself  responsible  for  the  kind  of  men  who  enter. 
It  is  a  good  augury  that  many  students  realize,  at  the  end  of 
their  college  course,  that  they  are  just  beginning,  as  far  as  learn- 
ing is  concerned,  and  that  some  colleges  are  already  agitating  the 
question  of  providing  post-graduate  courses,  to  enable  students 
to  perfect  themselves  in  weak  points. 


SOME  APPLICATIONS  OF  ELECTROLYSIS  IN 

DENTISTRY. 


BY  W.   B.   AMES  D.   D.   S.,   OF  CHICAGO. 


A  close  Study  of  the  phenomena  of  the  electric  force  and 
a  varied  application  of  it  will  give  one  an  excellent  adaption  of 
means  to  ends.  To  supply  one's-self  with  a  galvanic  or  storage 
battery,  and  simply  make  use  of  it  in  exciting  magnetism  in  one  or 
two  mechanical  appliances  is  to  ignore  the  most  useful  properties 
of  this  delicate  force.  The  power  of  the  galvanic  current  to 
decompose  compound  substances  by  its  passage  through  them  has 
been  the  foundation  of  many  most  useful  discoveries,  which  have 
been  variously  applied  in  the  arts  during  the  last  century.  The 
chemical  effects  of  statical  electricity  were  first  investigated  by 
Drs.  Priestly  and  Cavendish,  in  17S4.  The  decomposition  of  water, 
by  passing  through  it  a  succession  of  discharges  of  statical  elec- 
tricity, was  discovered  in  1789  by  several  co-workers.  The  decom- 
position of  water  by  the  galvanic  current  was  discovered  and  first 
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described  by  Nicholson  and  Carlyle,  in  1800.  On  JSTovember  20th, 
1806,  Sir  Humphrey  Davy  presented  to  the  Eoyal  Society  a  lecture 
on  some  chemical  agencies  of  electricity,  and  in  the  following  year 
announced  his  discovery  of  the  decomposition  of  the  fixed  alkalies. 
Faraday,  who  between  1831—10  published  his  remarkable  series  of 
scientific  essays,  entitled  "Experimental  Resources  in  Electricity," 
was  the  first  to  define  the  laws  which  hold  in  this  process,  and,  for 
the  sake  of  pi-ecision,  introduced  a  system  of  nomenclature  which 
has  since  been  generally  emploj^ed.  The  process  he  called  elec- 
trolysis^ the  terminal  being  derived  from  the  Greek  oi  through  and 
disengaging.  The  poles  where  the  electricity  passes  in  and  out 
of  the  body,  undergoing  decomposition,  he  called  the  electrodes, 
meaning;  the  wavs.  The  surface  from  which  the  current  enters 
the  body  is  called  the  anode,  "the  upward  way,"  and  the  surface 
from  which  the  current  leaves  the  body  is  called  the  cathode,  "the 
downward  way."  The  anode  is  continuous  with  the  positive  and 
the  cathode  with  the  negative  pole  of  the  battery.  Compound 
substances  that  are  directly  decomposable  by  the  galvanic  current 
are  called  electrolytes.  The  elements  of  an  electrolyte  are  called 
the  ions.  Those  ions  which  appear  at  the  anode  are  called  anions. 
Those  which  appear  at  the  cathode  are  called  cations.  The  anions 
and  cations  of  an  electrolyte  are  the  negative  and  jDOsitive  elements, 
respectively. 

Outside  of  the  laws  of  Faraday,  which  can  be  demonstrated 
by  careful  experiments,  there  is  very  little  positive  information 
on  tlie  subject.  From  Faraday's  time  attempts  have  been  made 
to  classif}',  according  to  their  chemical  composition,  the  fluids 
capable  of  electrolytic  decomposition,  but  without  much  success. 
As  the  resistance  of  a  liquid  increases  the  tests  of  electrolytic 
conduction  become  less  and  less  sensitive  ;  it  is  not  then  sur- 
prising that  views  on  what  constitute  an  electrolyte  have  changed 
considerably. 

Davy  and  the  older  chemists  considered  water  to  be  the  only 
electrolyte.  Faraday,  by  decomposing  the  fused  chlorides,  dissi- 
pated these  notions,  but  still  regarded  water  as  the  body  decom- 
posed when  acid  solutions  were  subjected  to  the  electric  current. 
Until  chemists  were  able  to  produce  absolutely  pure  water  it 
was  considered  to  be  a  conductor ;  but  as  the  purity  of  the  water 
is  reached,  the  conduction  decreases  until  it  is  nil.     It  has  been 
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estimated  tluit  one  ten-thousandth  of  sulphuric  acid  is  sufficient  to 
render  water  a  conductor.  Miller  supposed  that  an  electrolyte 
must  be  a  combination  of  a  conductor  and  a  non-conductor,  and 
so  the  majority  of  electrolytes  are  ;  but  alloys,  when  fused,  act  as 
electrolytes  to  a  certain  extent,  and  Sn  CI4,  though  composed  of 
a  conductor  and  a  non-conductor,  is  not  an  electrolyte.  It  would 
therefore  appear  that  the  condition  does  not  depend  so  much 
upon  the  chemical  composition  of  the  body  as  on  its  molecular 
arrangement,  and  that  the  liability  of  the  body  to  electrolytic 
decomposition  is  in  proportion  to  its  conduction  and  the  compli- 
cacy of  its  molecules,  modified  by  their  adhesion.  Alloys,  I  con- 
sider, would  be  thoroughly  decomposed  by  the  galvanic  current, 
were  it  not  for  the  adhesion  of  their  molecules.  The  dilution  of 
acids  increases  their  conduction,  apparently,by  attenuating  the  inter- 
nal attraction  of  their  molecules.  To  this  points  the  fact  that 
Hg  O  and  11  CI,  two  non-conductors,  when  mixed  form  a  very 
good  conductor,  the  best  of  the  liquids.  Of  all  electrical  phenomena 
electrolysis  appears  most  likely  to  furnish  us  with  a  real  insight 
into  the  true  nature  of  the  electric  current,  because  we  find  cur- 
rents of  ordinary  matter  and  currentsof  electricity  forming  essential 
parts  of  the  same  phenomena.  Before  entering  upon  the  uses,  I 
consider  it  advisable  to  give  some  of  the  laws  and  recognized 
theories  on  this  process. 

The  fundamental  law  of  electrolysis,  established  by  Faraday 
and  confirmed  by  the  experiments  of  Beetz,  Hittorf  and  others, 
down  to  the  present  time,  is  as  follows:  The  nuvriber  of  electro- 
chemical equivalents  of  an  electrolyte^  which  are  decomposed  hy 
the  2>cissage  of  an  electric  current  in  a  given  time^  is  equal  to  the 
number  of  units  of  electricity  which  are  transmitted  through  it. 
Also,  that  hodies  are  decomposed  in  exactly  the  same  proportion 
in  which  they  combine.  The  electro-chemical  equivalent  of  a 
substance  is  that  quantity  of  the  substance  which  is  decomposed 
by  the  passage  of  a  unit  of  electricity.  Every  electrolyte  consists 
of  two  or  more  components,  which,  during  the  electrolysis,  appear 
where  the  current  enters  and  leaves  the  electrolyte,  and  nowhere 
else.  The  actual  transfer  of  the  ions  through  the  electrolyte,  in 
opposite  directions,  is  part  of  the  phenomenon  of  the  conduction 
of  an  electric  current  through  an  electrolyte.  At  every  part  of  the 
electrolyte  through  which  an  electric  current  is  passing  there  are 
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two  opposite  material  currents  of  the  anions  and  cations,  which 
have  the  same  lines  of  flow  as  the  electric  current,  and  are  pro- 
portional to  it  in  magnitude.  The  opposite  motion  of  the  ions 
through  the  electrolyte  would  be  a  complete  representation  of 
the  electric  current.  "We  may  compare  this  motion  of  the  ions  to 
the  motions  of  gases  and  liquids  through  each  other  during 
diifusion,  there  being  this  difference  between  the  two  processes, 
that,  in  diffusion,  the  different  substances  are  only  mixed  together 
and  the  mixture  is  not  homogeneous,  whereas,  in  electrolysis 
they  are  chemically  united  and  the  electrolyte  is  homogeneous. 
According  to  Classius,  the  decomposition  and  recomposition 
of  the  molecules  of  an  electrolyte  is  continually  going  on,  even 
when  there  is  no  current,  and  the  feeblest  electro-motive  force  is 
sufficient  to  give  the  process  a  certain  degree  of  direction.  In  no 
case,  in  the  body  of  an  electrolyte,  is  there  any  decomposition 
observable ;  in  no  case  is  any  gas  there  liberated.  The  ions  are 
set  free  at  the  electrodes,  and  there  alone.  As  the  ions  arrive  at 
the  electrodes  they  are  forced  into  company  with  atoms  of  their 
own  kind  with  which  they  cannot  combine.  This  forms  an  oppos- 
ing electro-motive  force,  which  produces  a  reversed  current  when 
other  electro-motive  forces  are  removed.  When  this  reversed 
electro-motive  force,  owing  to  the  accumulation  of  the  ions  at  the 
electrodes,  is  observed  the  electrodes  are  said  to  be  polarized. 

One  of  the  best  methods  of  determining  whether  a  body  is 
an  electrolyte  or  not,  is  to  place  it  between  platinum  electrodes 
and  pass  an  electric  current  through  it  for  some  time,  and  then, 
disengaging  the  electrodes  from  the  galvanic  battery,  connect 
them  with  a  galvanometer  and  observe  whether  a  reverse  current, 
due  to  the  polarization  of  the  electrodes,  passes  through  the  gal- 
vanometer. Such  a  current  being  due  to  the  accumulation  of 
different  substances  at  the  electrodes  is  a  proof  that  the  com- 
pound has  been  electrolytically  decomposed  by  the  original  cur- 
rent from  the  battery.  It  is  upon  this  principle  that  the  Faure 
accumulator  and  all  modifications  of  it,  the  numerous  storage  bat- 
teries recently  invented,  depend  for  their  results.  These  storage  bat- 
teries will  prove  of  great  benefit  to  those  who  are  convenient  to 
a  dynamo  machine,  as  at  a  slight  cost,  and  without  any  inconven- 
ience, the}'  can  procure  and  keep  stored  up  a  quantity  of  power 
sufficient  for  any  purpose. 

8 
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The  processes  of  electrotyping  and  electroplating,  depend- 
ing on  electrolysis,  can  be  made  to  serve  the  dentist  for  a 
variety  of  purposes.  A  very  good  system  for  the  construction 
of  celluloid  dentures  is  with  casts,  consisting  of  a  shell  of 
co])per  representing  the  mouth,  exact  or  modified,  mounted 
upon  hard  plaster.  This  shell  can  be  deposited  upon  a  modeling 
compound  impression  of  the  mouth  or  of  a  cast  by  attaching  it 
to  a  copper  wire,  coating  the  surface  of  impression  and  ends  of 
wire  with  finely  divided  carbon,  attaching  to  the  negative 
pole  of  a  battery  and  immersing  in  a  saturated  solution  of  sul- 
phate of  copper  containing  one-twentieth  of  sulphuric  acid,  and  a 
copper  plate  connected  with  the  positive  pole  of  the  battery. 
The  battery  for  this  purpose  should  be  of  considerable  power, 
and  the  work  should  remain  in  the  solution  from  three  to  five 
hours. 

I  also  find  it  very  convenient  to  have  at  hand  the  necessary 
apparatus  for  electroplating  with  gold,  for  there  is  often  a  crown 
made  of  platinum  and  gold  which,  in  finishing,  has  spots  of  pla- 
tinum exposed  and  which,  on  account  of  being  at  prominent  angles, 
is  difficult  to  cover  by  the  blow-pi|)e.  Such  a  crown  can  be  filled 
with  wax  attached  to  the  negative  pole  from  the  battery  by  a 
platinum  or  gold  wire  immersed  in  a  cyanide  of  gold  solution, 
and  receive  a  heavy  coating  of  pure  gold  by  passing  the  battery 
current  to  it  from  a  pure  gold  anode.  Then  there  are  mouths  in 
which  an  18  carat  gold  partial  plate  will  become  discolored  to  an 
objectional  extent.  As  we  need  this  quality  of  gold  for  partial- 
plates,  our  only  remedy  is  to  electroplate  the  surface  with  pure 
gold ;  also,  the  ends  of  clasps  which  are  conspicuous  can  be 
made  to  more  closely  resemble  gold  fillings  by  electroplating 
them  with  pure  gold. 

A  very  efficient  apparatus  for  pickling  such  work  during  con- 
struction is  an  electrolytic  cell,  in  which  dilute  sulphuric  acid  is 
decomposed  between  an  anode,  consisting  of  the  gold  plate  and  a 
cathode  of  platinum.  This  is  very  convenient  when  once  arranged, 
saving  the  heating  of  the  pickle  each  time  it  is  needed. 

The  eletrolytic  is  generally  much  simpler  than  the  chemical 
process  of  decomposing  compound  bodies,  and  especially  is  this 
the  case  when  we  wish  to  carry  on  the  decomposition  within  the 
oral  cavity.      In  the  bleachingf  of  discolored   teeth   anv    strictly 
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chemical  process  that  we  may  safely  use  is  necessarily  tedious, 
from  the  nature  of  surroundings ;  and  most  processes  are  far  from 
satisfactory. 

For  a  few  months  past  I  have  been  making  use  of  the  decolor- 
ing properties  of  nascent  oxygen,  obtained  by  the  electrolyzation 
within  the  cavity  of  the  tooth  of  acidulated  water  or  a  solution  of 
chloride  of  sodium.  In  my  first  efforts  in  this  direction  I  used  the 
solution  of  chloride  of  sodium,  as  in  any  attempt  at  bleaching 
chlorine  naturally  suggests  itself  as  the  agent  for  results;  but  inas- 
much as  the  chlorine  is  inert  except  in  the  presence  of  moisture, 
only  acting  as  a  dehydrating  agent,  I  think  that  as  good  results  can 
be  obtained  by  decomposing  the  acidulated  water,  thereby  obtaining 
nascent  oxygen  or  ozone.  This,  of  course,  we  should  be  loth  to  use, 
unless  the  acid  be  the  aromatized  variety,  which,  as  has  been 
demonstrated  has  no  action  on  the  tooth  structures.  Then  there 
are  circumstances  which  counter-indicate  the  use  of  the  chlorine 
comjyound^  such  as  the  immediate  proximity  of  a  gold  filling  in  a 
vital  tooth.  Nascent  chlorine  will  cause  instant  and  severe  pain 
in  a  vital  tooth,  containing  a  gold  filling,  with  which  it  comes  in 
contact ;  therefore,  in  the  presence  of  such  gold  filling  the  water, 
slightly  acidulated,  should  be  used.  The  paraphernalia  for  this  pro- 
cess consists  of  two  platinum  electrolytic  needles  attached  to  han- 
dles which  are  in  connection  with  the  poles  of  a  galvanic  battery; 
after  applying  the  dam,  filling  the  apex  of  the  root,  and  flooding 
the  cavity  with  the  fluid  to  be  decomposed,  the  point  of  the  cathode 
should  be  placed  at  an  out-of-the-way  edge  of  the  cavity,  and  the 
anode  passed  into  it  and  over  the  walls,  starting  at  a  point  furthest 
from  the  cathode,  and  by  gradually  approaching  it  thoroughly 
decompose  the  liquid.  This  can  be  repeated  several  times, 
if  necessary.  If  a  solution  of  chloride  of  sodium  is  used 
the  chlorine  and  oxygen  will  be  set  free  at  the  anode,  and 
hydrogen  and  sodium  at  the  cathode.  If  acidulated  water  is  used 
the  oxygen  appears  at  the  anode  and  hydrogen  at  the  cathode,  the 
acid,  by  recomposition  remaining  in  the  liquid. 

In  peroxide  of  hydrogen  we  have  a  bleaching  compound  of 
considerable  efficiency.  It  has  a  decided  action  on  organized 
coloring  matters,  as  is  demonstrated  by  its  effect  in  the  bleaching  of 
human  hair  ;  it  being  the  active  principal  of  preparation  for  that  pur- 
pose.    Peroxide  of  hydrogen  is  not  always  available  and  is  rather 
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prodigal  of  its  virtues,  so  to  be  able  to  manufacture  it  or  its  equiva- 
lent as  needed  would  help  us  out  on  many  occasions. 

Mr.  Schonbein,  who,  in  1S40,  first  called  formal  attention  to 
ozone,  first  observed  that  it  appears  at  the  anode  in  the  electroly- 
zation  of  water.  It  has  been  estimated  that  one  volume  of 
ozone  will  purify  over  3,000,000  volumes  of  putrid  air.  Thus  it 
will  be  seen,  that  by  evolving  nascent  oxygen  or  ozone  within 
the  substance  of  any  putrid  mass  we  must  effect  a  very  thorough 
disinfection  of  it.  This,  I  have  been  able  to  accomplish  within 
the  pulp-cavity  of  devitalized  teeth  containing  putrid  pulps, 
with  the  most  satisfactory  results.  A  sponge  or  flannel  covered 
cathode,  moistened  with  salt  water,  should  be  placed  upon  the 
lip  or  cheek  over  the  point  of  the  root  to  be  operated  in,  and 
a  fine  platinum  anode  introduced  into  the  pulp-canal.  This 
electrode  should  be  slender  and  finely  pointed,  so  as  to  be  easily 
but  gradually  passed  to  the  apex  or  nearly  so.  There  will  soon  be 
observed  a  frothing  of  the  contents  of  the  cavity,  after  which  the 
contents  may  be  removed  with  impunity.  The  passage  of  the 
current  will  be  found  to  be  almost  painless,  if  the  anode  is  first 
introduced  and  then  the  sponge  cathode  brought  gradually  into 
contact.  If  both  hands  of  the  operator  are  needed  in  manag- 
ing the  anode  and  the  lips,  mirror  or  what-not,  he  should  have 
an  assistant  apply  the  cathode  at  the  proper  time. 

There  are  some  subjects  who  are  very  susceptible  to  the  galvanic 
current,  so  that  considerable  care  is  necessary  in  ascertaining  the 
strength  of  current  to  be  used.  Sometimes  one  Bunoen  cell  will 
give  as  powerful  a  current  as  can  be  borne,  but  in  most  cases  the 
force  can  be  taken  from  three  or  four  cells. 

By  this  method  of  disinfection  I  have  been  able  to  proceed 
with  the  removal  of  decomposed  pulps  without  any  bad  results, 
where  I  should  have  expected  trouble  from  pursuing  any  other 
course  of  rapid  treatment. 

In  electro-therapeutics,  or  surgery,  the  term  electrolysis  is 
practically  restricted  to  the  electrolytic  decomposition  of  morbid 
growths,  or  parts  affected  by  clironic  inflamnuition,  by  means 
of  some  form  of  needle  electrodes.  Although  more  or  less 
electrolytic  action  takes  place  in  all  applications  of  the  galvanic 
current,  externally  or  internally,  yet  the  term,  when  applied 
to   any    electro-surgical    operation,   is  understood    to   imply  that 
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electrolytic  action  was  the  leading  ettect  sought  for,  and  that  it 
was  obtained  by  needles,  or  by  some  form  of  metallic  electrodes, 
more  or  less  pointed  at  the  extremity. 

Having  had  no  experience  in  this  line,  to  make  the  paper  more 
complete  1  will  quote  briefly  from  Dr.  Eockwell :  He  says  "  that 
when  needle  electrodes,  connected  with  the  poles  of  a  galvanic 
battery,  are  inserted  into  a  tumor  a  three-fold  action  is  produced: 
First — Decomposition  of  its  fluid  constituents.  Hydrogen  and  the 
alkalies,  soda,  potassa,  etc.,  go  to  the  negative,  and  oxygen  and  the 
acids  to  the  positive  pole.  As  the  body  is  mostly  composed  of  water, 
holding  salts  of  soda,  potash,  etc.,  in  solution,  it  is  a  good  electro- 
lyte and,  in  most  conditions  of  disease,  undergoes  rapid  decompo- 
sition. Scirrhus  and  fibroids,  when  hard  and  firm,  require  con- 
siderable strength  of  current,  and  are  electrolyzed  with  considerable 
slowness.  Erectile  tumors,  which  are  almost  entirely  of  fluid  com- 
position, can  be  electrolyzed  very  rapidly.  Second — Absorption. 
Absorption  may  be  hastened  both  by  the  chemical  changes  that 
take  place,  the  mechanically  irritating  effects  of  the  needles,  and 
by  the  transference  of  the  anions  and  cations.  This  absorption 
takes  place,  both  during  and  after  treatment.  In  some  cases  it 
is  not  at  all  observed  during  the  operation,  but  goes  on  slowly  for 
weeks  following.  Third — Disintegration  and  atrophy.  As  a  result 
of  decomposition  and  absorption,  and  associated  with  them,  the 
tissues  become  dried,  separated  and  shriveled,  and  the  tumor 
decreases  in  bulk  and  may  entirely  disappear.  Shortly  after  the 
needle  is  inserted  the  growth  will  be  seen  to  change  color,  the 
skin  soon  begins  to  shrivel  and  contract  like  an  apple  when  it  is 
baking." 
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The  study  of  the  minute  anatomy  of  tissues,  by  the  aid  of  the 
microscope,  is  to-day  an  established  branch  in  the  curriculum  of 
nearly  all  medical  colleges,  and  should  be  in  all  dental  colleges. 
We  have  n)ade  grand  advances  during  the  past  ten  years;  let 
us  make  the  next  decade  grander  still.  We  constantly  hear  the 
complaint  from  dentists  of  their  non-recognition  by  the  medical 
profession.  Gentlemen,  the  fault  lies  in  ourselves.  Let  us  prove 
ourselves  worthy  of  recognition,  and  it  will  be  accorded  without 
reserve.  What  we  of  the  "D.D.S.'s"  need,  is  more  D.D.S,,  and 
not  more  degrees.  One  of  the  essentials  for  successful  practice  is 
a  thorough  knowledge  of  the  tissues  which  we  are  called  upon  to 
treat.  It  is  my  aim,  in  this  paper,  to  give  some  of  the  methods 
for  obtaining  and  preparing  tissues  especially  pertaining  to  den- 
tal anatomy,  and  an  interpretation  of  what  they  will  show,  with 
the  view  of  interesting  the  members  of  the  society  in  a  subject 
upon  which  every  one,  who  cares  to  be  well  or  even  fairly  posted, 
should  be  familiar  with  in  an  experimental  way. 

The  methods  of  hardening,  cutting,  staining,  and  mounting, 
that  tissues  must  go  through  before  they  are  ready  for  examina- 
tion, seem  tedious  at  first ;  but  when  we  understand  the  why 
and  wherefore,  they  are  simple  enough,  and  we  follow  the  regu- 
lar routine  as  a  matter  of  course ;  any  other  way  would  be  diffi- 
cult. As  regards  the  expense,  the  beginner  does  not  require  a 
very  extensive  list  of  apparatus  ;  as  he  advances  in  his  knowl- 
edge he  can  add,  little  by  little,  and  thereby  not  feel  the  addi- 
tional outlay  ;  the  greatest  outlay  being  in  the  higher- power  objec- 
tives for  liner  histological  study.  Low  powers  and  topographi- 
cal studies  are  best  suited  for  the  tyro  in  microscopy,  and  are  not 
expensive. 
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As  regards  reagents  and  stains,  the  fewer  and  simpler  that 
obtain  a  given  result,  the  better;  leave  complicated  processes  and 
staining  to  more  mature  years.  Twenty-live  dollars  will  cover 
the  outlay  necessary  to  demonstrate  the  development  of  the  teeth 
in  the  most  practical  manner.  I  would  advise  the  purchase  of  a 
cheap  microscope,  as  you  will  find  that,  by  the  time  you  have 
learned  to  properly  use  your  instrument,  it  will  not  be  worth 
very  much ;  the  same  would  hold  true  of  a  more  expensive 
one. 

There  are  a  great  many  hardening  fluids,  but  for  our  needs 
a  one-per  cent,  solution  of  chromic  acid  is  best.  It  decalcifies 
as  well  as  hardens.  This  is  made  by  adding  thirty  grains  of  chro- 
mic acid  to  a  quart  of  water.  The  tissues  should  be  put  into 
the  solution  as  fresh  as  possible,  and  the  fluid  changed  every 
other  day  for  one  week,  then  left  until  completely  decalcified. 
They  are  then  to  be  placed  in  a  seventy-five  per  cent,  alcohol  to 
remove  the  chromic  acid.  This  should  be  changed  as  often  as.  it 
becomes  cloudy.  Tissues  can  be  prepared  in  this  manner,  in  quan- 
tity, and  kept  in  alcohol  until  needed. 

For  the  demonstration  of  the  development  of  teeth,  I  have 
found  fetal  pigs  the  most  readily  obtained  and  the  easiest 
studied.  A  series  of  these  should  be  secured,  ranging  in  length 
from  one  inch  to  six  inches  ;  the  first  presenting  the  beginning 
of  the  development  of  the  teeth,  and  the  last  being  as  large  as 
practicable  to  study  in  the  pig.  For  sections  of  fully-developed 
teeth,  young  kittens  or  rabbits  are  best  adapted.  After  obtain- 
ing the  fetuses,  disarticulate  the  inferior  maxilla,  and  place  in 
separate  bottle,  filled  with  one  per  cent,  solution  of  chromic  acid  ; 
suspend  the  jaw  in  the  fluid  by  means  of  a  string,  label,  cork, 
and  put  away.  After  the  jaws  are  completely  decalcified,  which 
can  be  ascertained  by  trying  to  pierce  them  \vith  a  needle,  they 
may  be  imbedded  in  one  of  three  ways  :  First — They  may 
be  placed  between  pieces  of  hog's  liver,  previously  hardened  in 
alcohol,  and  thin  sections  cut  with  a  razor — a  flat  ground  one 
beins:  best.  Verv  ijood  sections  can  thus  be  obtained.  Second — 
Make  a  thin  mucilage  by  dissolving  picked  gum  acacia  in  warm 
water;  place  the  tissues  in  water  for  twelve  hours,  then  put  them 
in  the  mucilage  over  night ;  remove  and  place  in  alcohol  to 
precipitate    the  gum  ;    hold    between  pieces  of  liver  and    make 


112  Illinois  Statk  Dp:ntal  Society. 

sections.  Tliis  method  keeps  the  parts  in  situ  fairly  well,  which 
is  of  great  advantage  in  the  study  of  the  development  of  the 
teeth.  The  disadvantage  is  that  the  sections  must  be  ])laced  in 
"water  to  remove  the  gum  before  staining,  with  consequent  risk 
of  displacing  parts.  They  can  be  mounted  in  glycerine,  and 
studied  without  other  staining  than  what  they  have  received 
from  the  chromic  acid.  These,  however,  do  not  make  permanent 
specimens.  Third — A  new  method  of  imbedding  has  lately  been 
given  to  the  profession  by  Scheiferdecker,  that  has  very  greatly 
added  to  the  advance  of  microscopical  technique,  viz.,  celloidin. 
Celloidin  is  a  perfectly  pure  preparation  of  pyroxyline.  The  best 
method  of  preparing  this  imbedding  mass  consists  in  making  a 
saturated  solution  of  celloidin  in  equal  parts  ether  and  alcohol. 
The  decalcified  specimen  is  first  placed  in  equal  parts  ether  and 
alcohol  for  twenty-four  hours,  then  soaked  for  the  same  length  of 
time  in  the  celloidin  mixture,  so  as  to  thoroughly  ])enetrate  the 
tissues  with  the  celloidin  ;  next  make  a  small  paper  box,  in  which 
])lace  the  specimen  and  cover  with  the  celloidin  mixture ;  then 
place  under  a  bell-glass,  raised  slightly  from  the  table,  and  leave 
over  night.  The  imbedding  mass,  or  mixture,  will  shrink  very 
considerably,  for  which  allowance  must  be  made  in  size  of  box 
and  quantity  of  mixture  used  ;  the  shrinkage  is  due  to  the  evap- 
oration of  the  ether  and  alcohol.  When  the  mass  is  sufficiently 
hardened,  which  will  require  a  longer  or  a  shorter  time  according 
to  the  size  of  the  mass,  place  in  a  mixture  of  equal  parts  alcohol 
and  water  to  harden  ;  then  remove  the  paper  box,  and  cut  sec- 
tions with  a  flat  razor  dipped  in  equal  parts  alcohol  and  water ; 
float  the  sections  off  on  the  same  fluid.  Strong  alcohol  softens 
the  mass,  so  must  not  be  used.  The  sections  may  be  kept  in  a 
bottle,  fllled  with  equal  parts  of  water  and  alcohol,  until  needed 
for  use. 

A  word  as  regards  section  cutting  may  not  be  amiss.  Besides 
the  flat  razor,  which  will  do  for  all  ordinary  work,  there  are  several 
microtomes  in  use,  the  best  of  which  is  Thoma^s.  This  micro- 
tome is  capable  of  cutting  sections  .001  of  a  m.  m.  in  thickness: 
the  thinnest  known  are  .002  in.  m.  The  inclination  of  the  oblique 
plane  upon  which  the  object-holder  slides  is  1  in  20,  consequently 
the  section  will  be  -^-^  of  a  m.  m.  thick  when  the  carrier  is  moved 
one  m.  m.  on  the  oblique  plane.     Every  revolution  of  the  carrier 
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screw  pushes  the  object-holder  .03  m.  m.  The  periphery  of  the 
carrier-screw  is  divided  into  15  parts.  Turning  the  screw  one  of 
these  parts  makes  a  section  .001  m.  ni.  thick  ;  most  of  my  sections 
are  .015  to  .025  m.  m.  thick,  or  from  y^Vu"  ^^  reVT  ^^  ^'^  inch. 
Having  cut  our  sections,  we  are  ready  for  the  staining  and 
mounting  process. 

If  it  is  desired  to  mount  in  balsam,  which  I  consider  the  best 
for  permanent  preparation,  either  one  of  two  methods  may  be 
used :  First — The  dehydrated  stained  specimens  may  be  placed  in  a 
dish  containing  oil  of  cloves,  and  the  celloidin  removed,  after  which 
they  may  be  mounted  in  the  usual  manner.  Second — The  unstained 
sections  may  be  placed  on  the  slide  on  which  there  has  previously 
been  dropped  a  sufficient  quantity  of  oil  of  cloves  to  fix,  but 
not  to  float  the  section,  after  which  it  may  be  stained  on  the  slide, 
dehydrated  and  mounted  in  the  usual  way.  The  latter  is  especially 
applicable  to  very  large,  thin  sections,  as  it  obviates  the  necessity 
of  re-handling. 

I  have  found  that  embryonal  tissues  do  not  permit  of  very 
■elaborate  and  complicated  staining  methods  ;  the  brilliancy  of  the 
result  depends  on  a  combination  of  different  tissues  with  their 
different  chemical  reactions.  These  are  found  only  in  mature 
tissues,  especially  in  the  lower  order  of  animals.  The  best  result 
I  have  obtained  has  been  in  sections  of  the  head  of  the  newt  and 
common  snake.  For  the  demonstration  of  the  teeth,  only  four 
stains  are  requisite,  viz.:  Hsematoxylon  or  logwood,  eosin,  picro- 
carmine  and  methylgreen,  valuable  in  the  order  named ;  or  as  double 
stains  in  combinations  of  H.  and  E.,  H.  and  Picro-C,  E.  and  G., 
Picro-C.  and  G.  Double  stains  give  the  best  results.  Tissues  that 
have  been  hardened  in  chromic  acid  require  to  be  placed  in  a  one 
per  cent,  solution  of  carbonate  of  soda  from  15  to  20  minutes,  to 
remove  the  chromic  acid.  To  double  stain  sections  thus  prepared 
with  hsematoxylon  and  eosin,  which  is  by  far  the  best  double  stain 
for  general  use,  add  ten  drops  of  liaematoxylon  to  a  watch  glass  of 
distilled  water,  place  the  sections  in  it,  and  let  them  remain  one  or 
two  minutes  or  until  they  assume  a  light  straw  color  ;  thoroughly 
wash  in  ordinary  water  and  place  in  the  eosin  stain.  Dehydra- 
tion and  eosin  staining  can  both  be  accomplished  at  the  same 
time;  a  matter  of  considerable  importance,  if  you  are  going  to 
mount  in  balsam.     To  do  this,  keep  on  hand  a  saturated  solution 
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of  eosin  in  absolute  alcoliol.  When  a  stain  is  wanted,  add  a  few 
drops  of  tins  solution  to  a  watch-glass  of  absolute  alcohol.  Hav- 
ing stained  your  tissues,  wash  in  absolute  alcohol,  and  place 
on  the  slide  ;  with  a  caniers-hair  brush  or  pipette  drop  several 
drops  oil  of  cloves  on  section,  set  aside  and  allow  to  clear  u]i, 
which  will  require  several  minutes.  You  can  examine,  from  time 
to  time,  under  the  microscope  without  placing  the  cover-glass. 
When  sufficiently  clear  remove  surplus  oil  of  cloves,  and  drop  on 
section  sufficient  balsam,  thinned  with  chloroform,  to  cover  the 
section  ;  then  place  cover-glass  and  put  aside  for  balsam  to  harden. 

For  the  other  double  stainings,  place  several  secti(ms  in  a  one- 
half  per  cent,  solution  of  picro-carmine,  made  after  the  following 
formula:  *Carmine,  1  gramme;  li(pior  am.,  4  c.  c.  m.;  water, 
200  grammes;  mix  and  add  5  grammes  picric  acid;  shake  thor- 
oughly. After  settling,  draw  off  so  as  to  leave  the  undissolved 
picric  acid  behind.  Evaporate  in  a  shallow  dish  in  open  air.  A 
red  powder  is  thus  obtained  with  which  a  one-half  per  cent,  solu- 
tion with  distilled  water  is  to  be  made  and  allowed  to  stand  several 
days,  when  it  can  be  filtered,  and  is  ready  for  use.  Sections 
should  be  allowed  to  remain  in  this  solution  at  least  twenty 
minutes ;  longer  does  not  matter.  When  sufficiently  stained, 
remove  to  a  watch-glass  of  distilled  water,  which  has  previously 
been  acidulated  by  adding  a  few  drops  of  acetic  acid  ;  this  brings 
out  the  color  and  fixes  it.  To  double  stain  these  sections  with 
ha'matoxylon,  place  in  dilute  ha?matoxylon  for  a  few  minutes, 
wash  in  water,  dehydrate  in  alcohol,  place  on  slide,  clear  uj)  with 
oil  of  cloves,  and  mount  in  balsam.  To  double  stain  with  methyl- 
green,  take  the  sections  previously  stained  in  picro-carmine  and 
place  them  in  a  one  per  cent,  solution  of  methylgreen  in  alcohol 
and  water  (10  parts  alcohol  90  parts  water)  for  several  minutes; 
this  will  over-stain.  Next,  place  in  absolute  alcohol,  which  will 
remove  the  excess  of  green.  When  the  right  shade  is  procured, 
which  can  be  ascertained  by  trial,  place  on  slide,  add  oil  of  cloves 
to  clear  up,  and  then  mount. 

To  double  stain  with  eosin  and  green,  first  stain  with  eosin, 
and  then  wash  with  water,  to  which  has  been  added  a  few  drops 
hydrocloric  acid — this  fixes  the  stain  ;  then  over-stain  in  green, 
decolorize  in  alcohol,  place  on  slide,  add  oil  of  cloves  and  mount. 

*  Frey. 
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I  have  giv'en  you  the  formula  for  the  different  stains  ;  they  can 
be  bought,  however,  ab-eady  prepared,  from  any  dealer  in  micro- 
scopic goods,  but  you  will  lind  it  best  to  prepare  j^our  own  stains. 

Having  thus  obtained,  stained  and 
mounted  a  series  of  specimens,  let  us  study 
them  and  see  what  they  will  show,  com- 
mencing with  our  smallest  fetal  pig,  2-|  cen- 
timetres in  length,  of  which  we  have  made 
longitudinal  transverse  sections  of  its  infe- 
rior maxilla.  The  first  sections  remove  the 
surface  of  the  gum  and  simply  show  epi- 
thelial tissue  ;  but  a  few  sections  deeper  we 
find  a  furrow  or  band  filled  with  small  round 
cells.  The  outer  sides  of  this  band  are  com- 
posed of  cylindrical  cells.  This  band  extends 
the  entire  length  of  the  jaw  ;  on  either  side 
of  it  the  jaw  is  made  up  of  embrj'onal  tis- 
sue, while  on  its  labial  and  lingual  aspect 
we  find  epithelium. 

A  PORTION   OF  A  LONGITUDINAL  TRANSVERSE  SECTION 

OP  THE  Band.     Pig,  2i  centimetres. 

1.  Band. 

2.  Embryonal  tissue  of  jaw. 

3.  Outer  layer  of  epithelium. 
Chart  No.  1.                     4.  Inner  layer  of  epithelium. 


3\^<0t0^ 


Chakt  No.  2. 


Vertical  Transverse  Section  op  Band.     Pig,  2J 
centimetres. 

1.  Band. 

2.  Embryonal  tissue. 

3.  Epithelium  of  mouth. 

These  cuts  are  magnified  80  diameters,  unless  other- 
wise stated.    R.  &  J.  Beck,  obj.  5. 


Our  next  fetus  is  three  centimetres  long;  sections  from  its  inferior 
jaw  cut  in  a  longitudinal  transverse  direction,  show  band  expanded 
at  its  deepest  extremity  by  internal  proliferation  of  cells. 
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Vertical  Transverse  Section  of  Band  of  3-centi- 
metre Pig. 

1.  Band  expanded. 

2.  Indentation  at  deepest  portion  of  band. 

3.  Epithelium  of  mouth. 


Just  previous   to  the    formation  of  the 
cord  the  baud  seems  to  be  indented  on  its 
deepest    surface,    its    entire    length,    and    a 
"lamina"    formed    on   its  inner  side;    sec- 
tions through  this  portion  of  the  band  show  six  lines  of  epithelial 
cells,  instead  of  four,  as  will  be  seen  if  made  earlier  or  through 
a  more  superficial  part  of  the  band. 


ClIAUT    .Ni 


Portion  of  LONGiTUDiNAii  Transverse  Section  of  Band 
OF  3-centi.m:etre  Pig. 

1.  Band. 

2.  Lamina. 

3-8.  Embryonal  tissue  of  jaw. 

4.  Inner  layer  of  epithelium.  ■ 

5.  Outer  layer  of  epithelium. 

The  space  between  1  and  2,  filled  with  embry- 
onal tissue,  corresponds  to  No.  2  of  previous  cut. 
The  indentation  having  progressed  somewhat  far- 
ther, produces  the  lamina ;  and  the  section  being 
made  at  the  deepest  portion,  shows  the  two  layers 
of  epithelial  cells,  which  form  the  lamina  in  api)0- 
sition,  as  also  are  those  of  the  band. 


ClI.M^T    N  «..   4. 


From  the  inner  side  of  this  lamina,  at  such  portions  as 
correspond  to  the  position  to  be  occupied  by  the  temporary  teeth, 
small  buds  shoot  out  and  extend  until  they  become  slender 
cords. 


Dento-Embryonal  Histology — W.  X.  Sudduth. 


iir 


3    Long,  Transverse  Section  of  Jaw  of  3i-CENTi- 
METRE  Pig,  in  median  line,  showing  cords 

FOR  TWO  inferior  CENTRAL  INCISORS. 

1.  Band. 
3-2.  Cords. 
3-3.  Embryonal  tissue. 

4.  Outer  layer  of  epithelium. 

5,  Inner  layer  of  epithelium. 


Chart  No.  5. 


tM  Vertical  Transverse  Section  of  Cord  of  In- 
FERiOR  Central  Incisor,  same  age  fcetus 
AS  above. 

1.  Band. 

2.  Cord. 

3.  Embryonal  tissue. 

4.  Epithelium  of  mouth. 


Chart  No.  6. 


Yertical  transverse  sections  of  the  band,  in  the  intervals 
between  the  cords,  show  that  the  band  has  shrunk  back  into  its 
original  V  shape,  the  tenison  having  been  apparently  relieved  by 
the  bursting  forth  of  the  cord.  Pig  3^  centimetre,  shows  the  internal 
development  of  cells,  continuing  with  unabated  energy  in  the 
deepest  portion  of  the  cord  of  the  inferior  central  incisors,  to  which 
we  shall  confine  ourselves  in  future  descriptions.  Vertical  trans- 
verse sections  from  the  jaw  of  a  4-centimetre  pig  show  very  little 
chany-e. 
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Vertical  Tuansvek.se  Sections  of 
Jaw  of  4-centimetre  Pig. 

1.  Band. 

2.  Bulbous  cord,  filled  with  small 

round  cells. 

3.  Embryonal  tissue. 

4.  Epithelium  of  mouth. 

5.  Ossifying  cartilage. 


The  lower  portion  of  the  cord  has  increased  slightly  by 
internal  proliferation  and  now  presents  a  bulbous  appearance, 
and  very  much  resembles  a  Mattson  syringe  with  a  short  nozzle. 
With  these  clianges  it  has  become  more  deeply  imbedded  in  the 
substance  of  the  jaw.  At  first,  the  cord  stood  nearly  at  right 
angles  to  the  band,  but  as  development  progressed  it  curved  in 
towards  the  axis  of  the  band,  thus  assuming  a  sickle  shape. 

A  longitudinal  transverse  section  made  of  the  jaw,  at  this  stage 
of  development,  will  show  a  vertical  transverse  section  of  the 
cord  lying  beside  a  longitudinal  transverse  section  of  the  band. 
Studying  sections  from  jaw  of  a  5-centimetre  pig,  we  notice  the 
bulbous  portion  of  the  cord  has  become  flattened  at  its  deepest 
extremity.  This  flattening  is  caused  by  contact  with  a  new  ele- 
ment, viz.,  the  dentinal  papilla,  which  now  enters  into  the  future 
development  of  the  tooth.  The  papilla  or  pulp  is  a  growth  from 
the  sub-mucous  tissue  of  the  jaw  ;  its  growth  is  upward  or  toward 
the  surface  of  the  jaw,  while  the  growth  of  the  cord  has  been 
downward,  or  into  the  substance  of  the  jaw.  Just  how  the 
papilla  is  formed  or  why  it  should  come  into  contact  with  the 
cord  I  am  unable  to  demonstrate.  The  cord  now  presents  the 
appearance  of  a  "  chipblower,"  i.  e.,  pear  shaped,  and  shows  the 
beginning  of  the  process  of  invagination,  by  which  the  two  tunics 
are  formed. 
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Vertical  Transverse   Sections   of 
Jaw  of  5-centimetre  Pig. 

1.  Pear-shaped    cord,  small    round 
cells,  changed  into  stellate  cells. 

2.  Dentinal  papilla. 

3.  Ossifying  cartilage. 

Sections  from  jaw  of  an  8- 
centiinetre  pig  show  the  process 
of  invagination  almost  complete 
— the    concave    surface    of   the 

cup-shaped  cord  or  enamel  organ,  as  we  will  now  stvle  it,  filled 

with  the  almost  fullj'^-developed  pulp. 


Chart  ^o  8 


-—^^:e^^&.    Vertical    Transverse   Section   of   Jaw 

OF  8-cektimetre  Pig. 

1.  Enamel  organ. 

2.  Dentinal  papilla. 

3.  Neck  of  enamel  organ. 

4.  Ossifying  cartilage. 

5.  Epithelium  of  mouth. 

6-6.  Connective  tissue  processes  arising 
from  sides  of  dentinal  papilla  to 
form  cement  organ. 

7.  Space  caused  by  shrinkage. 

The  interspace  between  the  two 
tunics  is  now  occupied  by  a  stellate 
reticulum,  formed  from  the  small 
round  cells  that  originally  were  en- 
closed by  the  cord.  The  enamel 
organ  is  still  connected  to  the  epithelium  of  the  mouth  by 
the  neck  of  the  cord.  Springing  up  from  the  base  of  the  pulp  is 
seen  a  connective  tissue  envelope,  which  is  to  enclose  the  enamel 
organ  in  a  complete  sack,  the  exact  office  of  which  is  not  fully  under- 
stood. I  hold  that  it  plays  an  important  part  in  the  development 
of  cement. 


Chart  No  9 
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Chart  No.  10. 

Vertical   Transverse   Section   of   Jaw    of    Pig    10-centimetres    long 
Injected,  showing  Blood  Supply  to  Enamel  and  Cement  Organ. 

1.  Enamel  organ. 

2.  Dentinal  papilla  or  pulp. 

3.  Cord  for  permanent  tooth. 

4.  Ossifying  cartilage. 

5.  Epithelium  of  mouth. 

6.  Oonnective  tissue  envelope  or  cement  organ. 

7.  Blood  vessels.     (These  are  represented  by  the  dark  lines  and  are  seen 

both  the  pulp  and  cement  organ.) 
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What  we  have  said  tlius  far,  simply  refers  to  the  develop- 
ment of  the  temporary  teeth. 

At  about  the  fifth  month  in  the  hnman,  and  in  the  pig  10- 
centimetres  long,  we  find  a  bud  springing  ofiT  from  the  side  of 
the  cord  of  the  temporary  tooth ;  this  is  to  form  the  cord  for  the 
permanent  tooth,  which  is  to  take  the  place  of  the  temporary  one. 
This  budding  arises  from  the  lingual  aspect  of  the  neck  of  the 
cord  and  passes  down  on  that  side  of  the  now  fully  developed 
enamel  organ  of  the  temporary  tooth.  This  description  holds 
good  for  all,  except  the  cords  of  permanent  molars.  These 
arise  from  the  distal  face  of  anterior  teeth,  and  pass  down  on 
the  same  side. 

Turning  our  attention  now  to  the  pulp,  we  find  lying  on  its 
outer  surface  a  row  of  cells  called  odontoblasts.  From  these  the 
dentine  is  developed  by  calcification  around  the  fibrils,  which  are 
thrown  out  from  their  outer  periphery  ;  calcification  beginning  at  a 
point  farthest  from  the  pulp  and  proceeding  inward,  the  fibrillae 
remaining  as  the  contents  of  the  dentinal  tubuli.  The  basement 
membrane,  the  presence  of  which  is  doubted  by  most  observers, 
would  lie  between  the  odontoblasts  and  the  cylindrical  epithelium, 
which  composes  the  inner  tunic  of  the  enamel  organ. 

As  regards  the  development  of  the  enamel  there  are  many 
theories.  Some  hold  that  the  enamel  is  a  differentiation  of  a  dentinal 
basis ;  but  the  fact  that  calcification  of  both  dentine  and  enamel, 
beginning  at  the  same  line,  progresses  in  opposite  directions,  makes 
that  ground  untenable.  Others  hold  that  the  enamel  results  from 
the  calcification  of  the  enamel  cells  themselves.  From  a  casual 
examination  this  does  appear  to  be  so  ;  but  if  such  were  the  case, 
then  at  the  beginning  of  calcification  the  enamel  cells  should  cor- 
respond in  length  to  the  length  of  the  developed  enamel  prisms, 
and  the  decrease  in  the  length  of  the  enamel  cells  should  be  com- 
mensurate with  the  increase  in  the  thickness  of  the  enamel,  or 
the  enamel  cells  should  extend  on  themselves  as  calcification 
progresses,  which  phenomenon  has  not  been  established. 

I  hold  that  the  cylindrical  cells  of  the  inner  tunic  of  the 
enamel  organ  become  changed  into  secreting  cells,  ameloblasts ; 
and  through  their  agency  the  lime-salts,  stored  up  in  the  stellate 
cells  of  the  enamel  organ,  are  laid  down,  layer  upon  layer,  on  the 
dentine  in  the  form  of  enamel  prisms,  which  correspond  in  diameter 
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to  that  of  the  ameloblasts.  If  a  newly  formed  layer  of  enamel, 
which  lies  on  the  dentine  in  a  thin  plate,  be  torn  off  from  a  thick 
section  of  tooth  and  mounted,  the  outer  surface  will  be  seen  to  be 
pitted,*  that  is,  provided  you  have  succeeded  in  getting  the  enamel 
in  just  the  right  stage  of  calcification.  The  periphery  of  the  pits 
correspond  to  that  of  the  ameloblasts.  The  ameloblasts  during 
the  formation  of  enamel  seem  to  be  impregnated  with  lime-salts, 
and  break  with  a  clean  fracture  at  almost  any  point ;  sometimes 
near  the  newly  formed  enamel  and  sometimes  at  a  point  just 
inside  the  nucleus. 

C.  S.  Tomes  noticed  the  fact  of  the  probable  impregnation  at 
the  end  nearest  the  forming  enamel,  and  cited  it  as  proof  of  the 
actual  conversion  of  the  ameloblasts  into  enamel  prisms.  The 
impregnation  of  both  ends  of  the  cells  is  accounted  for  in  the  fact 
that  they  have  become  secreting  cells,  and  are  carrying  lime-salts 

^-.=  ::,  from  the  enamel  organ  to  the  forming- 
enamel.  The  pits  in  the  newly  formed 
enamel  are  the  central  portion  of  the 
'  ^  ])risms,  from  which  the  still  uncalcified 
exudate  has  been  drawn  by  the  amelo- 
blasts when  they  were  separated  from  it. 

Section  of  Forming  Enamel  and  Dentine. 
Zeis,  obj.  j^. 

1.  Odontoblasts. 

2.  Dentine. 

3.  Thin  layer  of  enamel,  showing  pits. 

4.  Space  caused  by  shrinkage. 

5.  Ameloblasts,  with  Tomes'  processes,  ex- 
tending into  space  4. 

6.  Stratum-intermedium. 

This  semi-calcilied  material,  which 

adheres  to  the  ameloblasts,   gives  the 

appearance  of  a  fibril  or  prolongation 

cuABT  No.  11.  Qf  ^Yie  cells  themselves.     These  fibrils, 

which  have  been  called  Tomes'  processes,  I  consider  as  thus  being 


♦  Chart  No.  11. 
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iiiechauically  made,  foi"  the}-  do  not  always  appear,  but  depend  upon 
a  certain  condition  of  the  calcific  material.  Out  of  many  hun- 
dreds of  sections  examined  I  have  only  succeeded  in  demonstrating 
them  a  very  few  times  :  they  do  not  occur  persistently,  as  do  the 
fibrillie  of  the  odontoblasts.  I  have  succeeded  in  demonstrating 
them  in  sections  of  pig's  teeth,  under  favorable  circumstances,  where 
they  showed  very  plainly  indeed,  being  nearly  or  quite  as  long 
as  the  ameloblasts  themselves,  and  several  times  longer  than  the 
enamel  was  thick.  However,  my  observation  leads  me  to  conclude 
that,  as  a  rule,  the  ameloblasts  separate  so  as  to  leave  a  compara- 
tivelj'  smooth  line  or  plate,  that  is,  provided  the  sections  have  been 
sufliciently  thin  so  as  not  to  show  a  ragged  edge  from  the  overlapping 
of  the  cells  themselves.  I  have  never  been  able  to  demonstrate 
processes  that  would  lead  me  to  infer  the  least  analogy  between 
them  and  the  fibrillas  of  the  odontoblasts.  If  Tomes'  processes 
were  the  analogue  of  the  fibrillne  of  the  odontoblasts,  why  should 
we  not  find  the  enamel  calcified  similarl}"  to  the  dentine,  and  the 
processes  remaining  as  the  contents  of  the  enamel  tubes ,'  but  it  is 
well-known  that  the  latter  is  not  the  case.  The  fact  that  the 
ameloblasts  become  widened  in  the  process  of  change  into  homo- 
geneous membrane,  militates  against,  the  theory  of  tlie  direct  con- 
version of  the  ameloblasts  into  enamel.  This  is  plainly  shown  in 
sections  of  the  incisor  teeth  of  rodents,  and  will  be  referred  to 
farther  on,  when  treating  of  that  subject.  That  the  enamel  organ 
exists  in  the  commencement  of  the  development  of  the  teeth  is 
now  generally  admitted.  There  are  certain  classes  of  teeth,  how- 
ever, that  do  not  possess  enamel,  and  in  which,  although  there  is 
an  enamel  organ  developed,  the  stellate  reticulum  fails  to  appear. 
In  all  cases  where  there  is  to  be  a  deposit  of  enamel  we  find  a 
stratum-intermedium  fully  developed ;  and  my  observation  leads 
me  to  believe  that  the  calcification  of  the  enamel  is  largelv  due 
to  a  calcific  material  stored  in  the  meshes  of  the  stellate  cells  of 
the  stratum-intermedium.  The  counterpart  of  this  is  found  in  the 
development  of  bones  where  the  cartilage  is  first  calcified,  to  be 
melted  down  and  rebuilt  under  the  superintendency  of  the  osteo- 
blasts. The  presence  of  a  non-shrinkable  material  in  the  meshes 
of  the  stellate  cells  of  the  stratum-intermedium  accounts  for  the 
different  results,  as  regards  shrinkage  in  the  processes  consequent 
upon  preparation  of  tissues. 
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Previous  to  the  beginning  of  development  of  the  enamel  we 
find  little  or  no  shrinkage  of  the  enamel  organ  during  the  hard- 
ening  and    decalcifying    processes,    provided    the    hardening    is 
accomplished  first.     It  is  only  after  the  stellate  cells  have  given  up 
a  portion  of  their  lime-salts,  either  by  forming  enamel,  or  by  being 
decalcified  before  hardening,  that  any  considerable  shrinkage  occurs; 
the  shrinkage  in  the  first  instance  is  localized  in  that  portion  nearest 
the  forming  enamel,  in  the  latter  it  is  general.     The  shrinkage  on  the 
part  of  the  enamel  organ,  in  any  case,  is  more  apparent  than  real;  the 
space  formed  by  the  separation  of  the  enamel  from  the  ameloblasts 
being  largely  due  to  the  greater  shrinkage  of  the  dental  pulp, 
which  draws  the  formed  dentine  and  enamel  down  from  the  sides 
of   the  cone-shaped  enamel  organ.      If  tiie  stratum-intermedium 
is,  as  has  been  stated,  very  rich  in  albumen,  and  does  not  contain 
calcific  material  in  large  quantities,  there  would  be  a  very  great 
shrinkage  in  preparation,  due  to  the  rapid  taking  up  of  its  water 
by  the  acids  used  in  decalcifying,  which  is  not  the  case  previous 
to  the  commencement  of  the  formation  of  the  enamel.     But  after 
calcification  has  begun,  and  the  stratum-intermedium  has  given  up 
a  portion  of  its  lime-salts,  then  a  more  or  less  shrinkage  is  noticed  ; 
or  if  decalcification  is  accomplished  by  hydro-chloric  acid,  which 
has  no  hardening  property,  and  the  tissue  is  afterwards  hardened 
in  alcohol,  we  notice  the  same  phenomenon,  which  is  due  to  the 
same  cause,  viz.,  the  giving  up  of  its  lime-salts  previous  the  coag- 
ulation of  the  albumen  in  the  substance  of  the  tissue.     Thus  I  see 
in  the  stratum-intermedium  an  essential   agent  in  the  process  of 
the  formation  of  the  enamel,   and   not  a  mere   occupier   of  the 
space  to  be  taken  by  the  formed  enamel,  as  some  would  have  us 
believe. 

The  stratum-intermedium  is  the  storehouse,  so  to  speak,  of 
the  calcific  material  from  which  the  enamel  is  derived  ;  the  width 
of  the  space  so  occupied  bearing,  as  a  rule,  a  proportionate  thick- 
ness to  that  of  the  enamel.  This  is  best  illustrated  by  the 
development  of  the  molar  teeth,  where  it  is  plainly  shown.  The 
enamel  cells  having  been  changed  into  ameloblasts,  the  enamel 
organ  undergoes  a  retrograde  metamorphosis.  The  ameloblasts 
take  up  the  calcific  material  contained  in  the  stratum-intermedium 
of  the  enamel  organ,  and  deposit  it,  layer  upon  layer,  on  the 
dentine. 
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Section  of  Outer  Tunic  Enamel  Organ. 
Zeis,  obj.  ^. 

1-1.  Whirls  of  epithelium,  composed  of 
outer  tunic  of  enamel  organ. 

2.  Fibrous  tissue  layer,  resulting  from 
the  stellate  cells  which  have  given 
up  a  portion  of  their  lime-salts. 

3.  Stratum-intermedium. 

4.  Connective  tissue  envelope. 

5.  Blood  vessel. 

Concomitant  with  this  process 
tlie  epithelial  cells,  which  compose 
the  outer  tunic  of  the  enamel  organ, 
are  gathered  together  in  whirls  of 
epithelium,  and  resorbed  into  the 
substance  of  the  jaw. 

The  stellate  cells  lose  their 
star-like  form,  become  elongated, 
and  are  condensed  into  a  librous  tissue  layer  against  the  adaman- 
toblasts.  The  latter,  after  secreting  the  enamel,  become  shortened 
and  widened.  This  transformation  gradually-  continues,  until  they, 
with  the  stratum-intermedium,  are  changed  into  a  perfectly 
homogeneous  mcmbi'ane.  This  chano-e  in  the  ameloblasts  is 
first  accomplished  at  the  cutting  edge  of  the  tooth,  opposite  the 
thickest  portion  of  the  enamel ;  here  the  cells  have  entirely  lost 
their  outline.  But  wdiere  the  deposition  of  enamel  has  progressed 
less,  the  cells  are  square,  and  where  no  enamel  has  been  depos- 
ited, the  cells  retain  their  orio;inal  cylindrical  form.  These 
changes  can  be  seen  in  well-preserved  specimens  of  the  inferior 
incisor  teeth  from  jaw  of  rabbit.  These  teeth  develop  from 
persistent  pulps,  and  also  have  a  persistent  enamel  and  cement 
organ. 

Enamel  is  formed  on  the  labial  face  and  cement  on  tlie  lingual. 
The  change  from  fully  developed  enamel  organ,  with  stratum- 
intermedium,  to  perfectly  homogeneous  membrane  is  plainly  seen 
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progressing  from  base  to  cutting  ed^e  of  tooth,  wliere  it  forms  the 
cuticuha  (lentis  or  Nasm^yth's  membrane.  As  regards  tlie  develop- 
ment of  tlie  dentine  of  the  root  of  the  tooth,  it  is  formed  as  the 
dentine  of  the  crown  by  a  secretion  from  the  odontoblasts,  calcified 
around  the  dentinal  fibrils  ;  also  a  prolongation  of  the  odontoblasts. 
Calcification,  beginning  at  a  point  farthest  from  the  pulp,  progresses 
inward.  At  first  the  apical  foramen  is. large,  bounded  by  the  thin 
layer  of  dentine,  but  as  the  dentine  increases  in  thickness  the  fora- 
men gradually  narrows,  until  it  presents  the  appearance  seen  in 
the  fully  formed  tooth,  viz.,  a  constriction  of  the  pulp-canal. 

The  dentine  and  cement  of  the  root  are  formed  between 
the  body  of  the  odontoblasts  and  the  connective  tissue  envel- 
ope which  surrounds  the  developing  tooth;  this  envelope  is 
lengthened  with  the  pulp  in  the  process  of  elongation  of  that 
organ  previous  to  the  formation  of  the  root.  If  we  examine  the 
connective  tissue  envelope  we  will  find  it  richly  supplied  with 
blood  vessels,  which  form  a  complete  network  of  capillaries.*  It  is 
supposed  that  the  white  corpuscles  escape  through  the  walls  of  the 
capillary  vessels  and  become  changed  into  osteoblasts,  which  in 
some  manner  superintend  the  formation  of  cement.  The  develoj)- 
ment  of  cement  is  analogous  to  sub-periostial  formation  of  bone 
in  long  bones,  and  is,  consequently,  subpericemental.  In  the  her- 
bivora,  cement  is  deposited  over  the  entire  tooth ;  in  the  carnivora 
the  tooth  erupts  through  the  upper  portion  of  the  sack  before  the 
process  of  cement  formation  begins,  and  cement  is  deposited  on  the 
dentine  of  the  root ;  in  the  rodentia,  however,  we  find  cement 
deposited  on  the  lingual  face  of  the  tooth  and  enamel  on  the 
labial.  Secondary  dentine  is  calcified  in  the  same  manner  as 
primary  dentine.  Exostosis  of  the  roots  of  teeth  is  the  analogue 
in  structure  of  the  first  formed  cement.  If  the  source  of  nutri- 
tion had  not  been  cut  off  from  the  enamel  organ  by  the  eruption 
of  the  tooth,  I  have  no  doubt  that  caries  of  enamel  would  have 
been  repaired  in  a  manner  similar  to  caries  of  bone.  In  conclu- 
sion, enamel  cement  and  dentine  are  secreted  by  special  organs, 
which  persist  after  the  formation  of  the  difterent  parts  of  the 
tooth,  odontoblasts  as  odontoblasts,  cement  organ  as  pericementum, 
and  euamel  organ  modified  by  change  in  surroundings,  as  Nas- 
mvth's  membrane. 


♦Chart  No.  10. 
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DISCUSSION. 

Dr.  Black  :  I  am  glad  to  see  this  work  going  on — especially 
do  we  need  more  clear  illustrative  work.  The  pursuance  of  this 
study  is  a  laborious  task.  It  involves  long  work  over  the  instru- 
ment to  furnish  material  for  such  a  paper.  The  paper  goes  over 
the  ground  correctly. 

Dr.  Sudduth  explained  that  in  the  ten  centimetre  pig  or  five 
month  fetus  the  outer  tunic  of  the  bulb  becomes  atrophied,  and 
assumes  a  beaded  appearance. 

Dr.  Ingersoll  :  Does  the  inner  layer  of  the  follicular  wall 
form  the  jjeri-dental  membrane? 

Dr.  Sudduth  :    It  does. 

Dr.  Ingersoll  :  The  peri-dental  niembrane  is  not  sujfficiently 
recognieed  by  dental  writers.  It  is  common  for  all  the  tissues  to 
be  enumerated,  and  it  is  omitted.  If  the  peri-dental  membrane 
belongs  to  the  dental  follicle  it  belongs  to  us. 

Dr.  Black:  I  am  surprised  to  learn  that  the  peri-dental 
membrane  is  ignored  by  dentists,  I  was  foolish  enough  to  deliver 
several  lectures  on  that  siAject  during  the  past  winter. 


IRREGULARITIES    IN    HUMAN   TEETH;    OR,  DENTAL 

TERATOLOGY. 


BY    .JOHN    .1.   R.   PATRICK    D.D.S.,   OF    BELLEVILLE,    ILL. 


There  is  nothino-  more  certain  to  the  reflective  mind  than  the 
intimate  relation  of  all  the  sciences;  for  there  is  no  single  branch 
of  natural  science,  when  properly  studied,  but  places  every  other 
branch  under  contribution. 

Thus  the  geologist,  in  constructing  the  history  of  the  earth, 
has  to  consult  chemistry,  astronomy  and  mechanical  philosophy 
at  one  extremity,  and  all  other  branches  of  natural  history  at  the 
other ;  exclude  paleontology,  botany,  zoology,  or  conchology  from 
geology,  or  any  one  of  the  branches  of  human  knowledge  wliich 
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may  be  capable  of  furnishing  facts  or  ideas  that  can  be  reduced 
to  law,  and  just  so  far  will  it  be  defective  as  a  science.  What 
is  true  of  geology  is  equally  true  of  the  science  and  practice  of 
dentistry  ;  neglect  all  or  any  of  the  sciences  upon  which  it  is 
founded  and  devote  all  your  energies  to  the  operative,  or  bread- 
and-butter  department,  and  the  profession,  which  is  confided  to 
our  keeping,  will  dwindle  to  insignificance,  and  become  unproduc- 
tive and  puerile  in  its  character.  The  intelligent  practice  of  den- 
tistry, like  that  of  medicine,  is  the  result  of  science  rather  than  an 
individual  science,  and  when  either  becomes,  in  whole  or  in  part, 
deprived  of  its  natural  sustenance  it  becomes  enfeebled.  For  all 
that  the  theory  and  practice  of  medicine  or  dentistry  can  claim, 
or  does  claim,  is  scientific  associations  ;  separated  from  anatomical, 
physiological,  and  pathological  relationship,  they  would  become 
mere  trades  or  crafts,  and  justly  fail  to  attract  intelligent  students 
or  command  the  respect  and  confidence  of  mankind. 

I  have  been  led  to  these  reflections  by  perusing  a  number 
of  articles  on  the  irregularity  and  the  degeneracy  of  the  human 
teeth,  which  have  appeared,  from  time  to  time,  in  our  dental 
journals  and  Society  Transactions;  and  it  is  remarkable  with  what 
unlimited  confidence  the  writers  rely  upon  their  own  limited 
observation,  ignoring,  in  most  instances,  the  existence  of  well 
established  laws,  laid  down  in  the  text  books  of  the  difi^erent 
branches  of  natural  science,  which  relate  to  the  subject  upon 
which  they  write, 

I  propose  to  present  a  few  facts  for  your  consideration,  con- 
cernino;  the  teeth  of  man  and  other  animals,  which  will  serve  to 
explain  the  cause  of  irregularity  and  decay  of  the  teeth  of  man, 
while  other  animals  are  exempt  from  both  irregularity  and  decay, 
excepting  where  mal-conditions  exist,  the  result  of  accident,  or  the 
multiplicity  or  lack  of  structure,  as  in  monstrosities.  "The  great 
deviation  which  occasionally  occurs  in  the  development  of  man 
and  the  lower  animals  from  the  normal  type,  and  Avhich  is  com- 
monly embraced  under  the  general  term  'monstrosities,'  is  a 
subject  so  full  of  interest  as  not  only  to  have  attracted  the  atten- 
tion of  common  observers,  but  to  have  engaged  the  profound 
consideration  of  philosophers  in  all  ages;"  hence  we  have  a  science 
called  "teratology,''  an  ajjpropriate  name  for  the  science  of  mon- 
strosities.    To  persons  whose  attention  has  not  been  directed  to 
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this  field  of  inquiry  the  question  will  arise,  For  what  purpose  is 
this  investigation  ?  To  which  it  may  be  replied,  that  the  subject 
is  invested  with  profound  interest  in  its  relations  to  enibryology 
and  general  physiology,  as  it  embraces  all  the  conditions  of 
development  in  all  the  multiform  classes  of  organized  beings,  and 
that  there  is  scarcely  any  general  fact,  any  anatomical  or  physio- 
logical law  on  which  it  does  not  reflect  light,  and  either  confirm 
or  disprove.  Further,  "the  relative  importance,  and  even  the 
necessity,  of  certain  organs  in  the  maintenance  or  continuance 
of  life  have  been  chiefly  learned  from  a  careful  examination  of 
cases  of  monstrosities.  Nearly  every  organ  in  the  human  body 
has  been  found  absent  in  a  series  of  individual  cases  ;  in  some 
instances  only  admitting  of  foetal  or  intro-uterine  life,  while  in 
others  more  or  less  permanent  viability  has  been  proven  to  be 
compatible  with  the  lowest  rudimentary  development,  or  entire 
absence  of  organs  which  are  commonly  regarded  as  essential  to 
life.  For  example,  cases  have  occurred  in  which  the  brain  was 
entirely  absent,  while  every  other  portion  of  the  nervous  system 
was  normally  developed.  In  others,  a  well  formed  body  has 
existed  in  which  the  vascular  sj'stem  has  been  completely  devel- 
oped and  symmetrically  distributed,  and  yet  no  rudiment  of  a 
heart  could  be  found — thus  demonstrating  the  independence  of 
the  development  of  nerves  in  relation  to  the  brain,  and  of 
blood-vessels  to  the  great  central  organ  of  the  circulation.  The 
history  of  anomalies  of  organization  is  no  longer  to  be  regarded 
as  a  mere  detail  of  prodigies  and  sports  of  nature,  resulthig  from 
supernatural  causes,  but  requires  to  be  studied  as  a  science  which 
is  governed  by  natural  laws,  no  less  certain  in  theii  operation  and 
results  than  those  which  are  concerned  in  normal  development.""* 
What  is  true  of  the  abnormal  development  of  the  body,  as  a 
whole,  is  equally  true  of  any  portion  of  it ;  we  have  retarded  devel- 
opments of  certain  portions  and  excessive  developments  in  other 
portions  of  the  same  body,  so  slight  in  the  majority  of  instances 
as  to  escape  detection.  The  anchylosis  of  the  sutures  of  the  cra- 
nium determines  the  form  and  size  of  the  skull,  and  the  same  is 
true  in  regard  to  the  bones  of  the  face  ;  a  failure  of  the  palate 
process   to  anchylose   with  its   opposite  would    result  in  what  is 

*  See  "Essay  on  Human  Monstrositiei?,'"  by  G.  J.  Fischer,  M.  D.,  in  Ihe  Transactions  of 
the  New  York  State  Medical  Society,  of  lb6o-G6-G7-68.  The  most  exhaustive  scientilic  treatise 
on  the  subject  of  "Teratology,"  in  the  English  or  any  other  language. 
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Fig.  1. 


understood  to  be  cleavage  or  simple  division  of  the  maxillary 
bones.  The  non-devel()i)ment  of  the  intermaxillary  bone  or  incis- 
ive process  when  entirely  wanting;  is  generally  accompanied  with 
cleft-palate,  with  or  without  harelip,  but  a  partial  development  of 
the  intermaxillary  bone  may  occur  without  cleft-palate  or  harelip, 
and  therefore  carry  no  incisor  teeth.  (Fig.  1.)  The  intermaxil- 
lary bone  may  be  so  narrow,  lat- 
erally, that  the  lateral  incis- 
oi*s  will  be  missing,  as  in  most  of 
the  rodents,  while  the  maxil- 
lary bones  will  be  developed 
forward,  carrying  a  duplicity  of 
canines  on  either  side;  the  two 
posterior  ones,  right  and  left,  fre- 
quently being  deciduous.  ( Fig. 
2.)  So  also,  in  the  case  of  a 
laterally  contracted  intermaxillary,  it  may  carry  four  incisors, 
the  two  laterals  immediatelv  behind  the  two  centrals,  after 
the  manner  of  rodents  of  the  genus  lepus  (hares  and  rabbits. ) 
Now,  in  the  felines  and  carnivora  the  intermaxillary  bone  carries  six 

incisors,  and  in  some  species,  as 
/-^;:^.iiiv.JJ!lfMl  e-^  the    opossum,    the    same    bone 

carries  ten  incisor  teeth ;  and 
there  are  cases  in  man  where  the 
same  bone  carries  five  or  six, 
but  the  supernumerary  teeth 
resemble,  in  form,  the  two  exter- 
nal incisors  of  the  carnivora ; 
thus  that  which  is  normal  in  the 
lower  order  of  animals  becomes  abnormal  in  man. 

Again  the  intermaxillary  bone  may  be  too  short,  vertically, 
but  broad  enough,  laterally,  to  carry  the  four  incisors  ;  yet  these 
incisors,  although  well  devel- 
oped, will  be  too  short  to  oc- 
clude with  the  lower  incisors 
when  the  molar  teeth  are  ,.  .  ■  .,^  ^ ., 
brought   in    contact.      (Fig.   3.)  Y^ 

In  some  persons  the  two  front 
incisors    are  so   far   apart    that  Fig.  3. 


Fig. 
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a  more  or  less  interspace  exists  between  tliein  ;  in  this  space 
there  are  sometimes  one  or  two  very  anomalously  formed  teetli  ; 
sometimes  these  teeth  are  fonnd  on  the  palatine  arch,  immediately 
behind  the  middle  incisors,  but  never  occurring  beyond  the  limits 
of  the  intermaxillary  bone.  The  reason  wdiy  the  front  incisors  are 
found  sometimes  so  far  apart  is  owing  to  the  unusual  thickness 
of  the  two  dental  septa,  which  separate  the  teeth  from  each 
other,  and  the  spongy  mass  o±  osseous  substance  which  unites  the 
two  walls  of  the  maxillary  bones  in  this  region.  The  interspace 
is  sometimes  found  between  the  middle  incisors  of  the  inferior 
maxillaiy,  originating  from  the  same  cause,  an  excessive  devel- 
opment of  the  dental  septa,  or  the  too  distant  location  of  the  dental 
germs.  Any  of  the  organs  of  the  body  may  be  abnormally  placed, 
and  may  exceed  in  number  that  which  is  usually  the  normal  con- 
dition, without  presenting  any  irregularity  of  form.  An  incisor, 
for  instance,  maj-  present  its  margins  to 
anterior  and  posterior  in  the  place  of  its 
anterior  and  posterior  surfaces ;  the  right 
eye  may  be  smaller  than  the  left  and  the 
vision  not  be  impaired,  and  there  may 
be  three  regularly  shaped  bicuspids  on 
one  side  (Fig.  4),  or  six  well  formed 
fingers  on  one  hand.  If,  however,  the 
shape  of  a  particular  organ  is  diflerent 
from    that  which    is    the  rule,    and    if 

two  or  more  organs  are  conjoined,  they  are  malformations,  which 
must  be  considered  as  products  of  a  physiological  process.  Teeth, 
the  crowns  of  w^hich  are  only  half  enameled,  or  teetli  that  are 
bent  in  any  manner,  club-feet,  two  teeth  concreted,  fingers  joined, 
or  partial  union  of  twins,  are  examples  of  a  ph3-siological  process. 
The  dental  organs  of  the  human  subject  present  many  anom- 
alies ;  there  are  found  on  the  enamel  of  otherwise  well  Ibrmed 
teeth,  spots  of  various  sizes  and  color,  small  blind  holes,  projec- 
tions and  depressions,  furrows  and  corruga- 
tions. And  while  some  teeth  have  patches  of 
the  crown  devoid  of  enamel,  others  have 
patches  of  enamel  on  the  cervical  border,  and 
even  on  the  roots.  (Figs.  5  and  6.)  Those 
organs  which  have  undergone  a  change  in  their 
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form  after  their  complete  development,  and  have  become  joined 
with  adjacent  organs,  have  undergone  a  pathological  process, 
and,  accordingly,  must  be  considered  as  pathological  products  ; 
such  is  a  cicatrized  surface,  the  result  of  previous  injuries, 
and  the  coalescence  or  fusion  of  the  roots  of  two  teeth  in  conse- 
quence of  previous  inflammation  or  disturbance.  Thus  we  must 
consider  that  when  teeth  previously  separate  in  their  germs  or 
follicles,  subsequentlv  become  joined  to  their  neighbors,  owing  to 
a  non-development  or  absorption  of  the  dental  septa,  the  union  is 
a  pathological  process  of  simple  fusion.  And  when  teeth  become 
connected,  either  whollj*  or  in  part,  during  their  inceptive  devel- 
opment by  a  process  of  intimate  union,  such  union  cannot  be  viewed 
in  any  other  light  than  that  of  a  process  of  physiological  confusion. 
Now,  the  roots  of  individual  teeth  present  the  greatest  num- 
ber of  examples  oi  confusion ,'  since,  while  growing,  the  exter- 
nal posterior  roots  of  the  superior  molars  are  frequently  united 
with  the  internal  or  palate  roots  of  the  same  tooth,  and  the  same 
phenomena  occur  with  the  anterior  and  posterior  roots  of  the 
inferior  molars,  whereas  the  fusion  of  dinded 
roots  is  very  rare,  and  can  only  take  place  when 
thev  are  verv  near  each  other,  either  in  their  entire 
length  or  at  their  extreme  points,  or  when  the 
intermediate  root-septum  is  either  absorbed  or  is 
concreted  with  them.  Fusion  of  two  molars  can 
take  place  in  the  fangs  only,  as  in  Fig.  7 :  for  owing 
j^  ~  to  the  interval  of  time  in  the  development  of  such 

teeth  confusion  is  impossible.  How  is  it  possible 
for  a  six-vear  molar  crown  to  be  confused  with  a  twelve-vear  molar 
crown ;  or  a  twelve-year  molar  crown  to  be  confused  with  a  dens 
sapientia^  which  usually  appears  twelve  years  later  in  life  ? 

Supernumerary  teeth  may  become  confused  with  true  molars, 
or  with  a  bicuspid  ;  but  only  under  the  supposition  that  nature 
has  provided  a  common  primary  cell  for  two  germs  would  the 
confusion  of  the  crowns  and  fangs  of  two  molars  be  possible ;  for 
the  confusion  of  the  crowns  would  have  to  take  place  in  the 
germs  before  the  enamel  organ  became  crystalized.  Lateral 
incisors,  -or  canines  and  bicuspids  of  the  superior  set,  never 
become  fused  or  confused  with  each  other,  for  the  following 
reasons :     The   germs  of  the   canines   originate  in  the  maxillary 
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bone  proper,   and  the  sutures  of   the  intermaxillary  interpose  a 

barrier  between  the  germs  of  the  lateral  incisors  and  the  canines  ; 

so  it  is  with  the  two  central  incisors  of  both  jaws;    the  median 

suture  forbids  the  union  of  these  teeth  either  by  fusion 

or  confusion.     Now  the  canines  and  first  bicuspids  of 

either  jaw  have  not  the  same  barrier  to  prevent  their 

union,  yet  there  are  reasons  equally  as  strong  for  their 

not  becoming  united.      The  great  individuality  of  the 

canines,    their  length   of  roots,   the   distance  they  are 

placed  in  their  germinal    state   from   their  .neiglibors, 

render  their   conjunction  with   their  neighbors,  if  not 

impossible,  at  least  very  improbable.     On  the  other  hand,  one  front 

and  lateral  incisor  may  be  confused  together  (Fig,  8),  but  never 

fused  together  as  in  the  molars,  and  in  such  cases  a  longitudinal 

depression  will  indicate  the  manner  in  which 

the  germs  were  united.     The  incisors  of  the 

first  set  are  more  frequently  found  confused 

than  their  representatives  of  the  second  set; 

but  all  the  other  teeth  of  the  second   are 

more  frequently  found  united  than  canines  or 

molars  of  the  first  set. 

The  bicuspids  of  the  permanent  set,  in 
very  rare  instances,  have  been  found  con- 
fused, but  never  conjoined  at  their  fangs  by 
the  pathological  process  of  fusion.  If  there  should  be  any  doubts 
as  to  the  possibility  of  the  dentine  of  a  true  molar  becoming  a 
capsule  for  a  supernumerary  tooth,  Figs.  9 
and  10  will  remove  such  doubts  beyond  all 
controversy.  In  the  vertical  section  of 
Fig.  9  the  encysted  supernumerar}^  is  seen 
to  be  devoid  of  enamel  and  is  partially 
fused  to  the  internal  surface  of  the  tooth. 
In  Fig.  10  the  dentine  of  the  supernumer- 
ary is  fused  to  the  anterior  surface  of  the 
posterior  root,  the  enameled  cusped  crown 
directed  forwards  and  upwards,  forming  a 
cyst  of  the  anterior  root  at  its  bifurcation 
with  the  posterior  root ;  the  pulp-cavity 
of  this  tooth  has  not  been  entered  by  the  super nunierar}-,  but  the 


Fi(i.  9. 

Section  of  superior  right 
second  molar,  showing  en- 
cysteJ  supernumerary. 


n.  Fig.  10.  b. 
Inferior  dens  napientia. 
a.  Section,  showing  enamel 
cusped  crown  and  compressed 
pulp  cavity,  b.  Anterior  fangs, 
distended,  forming  cyst  at  the 
cervical  portion  of  the  crown 
and  into  the  pulp  cavity. 
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Fig.  11.    b. 


inferior  walls  of  the  cavity  appear  to  have  been  distended  upwards 
and  outwards,  lessening  the  size  of  the  pulp-cavity. 

The  roots  of  the  teeth  in  the  liunjan  subject  are  some- 
times more,  but  frequently  less  than  the  normal  standard,  and 
when  deficiency  in  number  occurs  it  is  found  in  the  conjoined 
roots  of  the  molars. 

Those  teeth  which  have  more  roots  than 
the  prevailing  number  are  provided  with 
accessory  cells  to  receive  the  accessory  rad- 
icles in  the  alveolar  process. 

The  superior  molars  have  sometimes  four 
and  sometimes  five  radicles.  (Figs.  11  a 
and  h. ) 

The  first  superior  bicuspids  are  usually 
provided  with  two  roots  connate,  but  with  two  separate  canals, 
frequently  with  two  roots  separate,  and  sometimes  three ;  when 
with  three,  two  are  placed  externally  as  in  the  molars  of  the  same 
series.     (Figs.  12,  a  and  h.)     (Fig.  13.) 

The  second  superior  bicuspids  have  but  one  root  and  but  one 
canal;    sometimes  two  roots  connate,  but  never  entirely  separated. 

Canines  may  be  often  found  with 
two  roots  connate  and  two  canals, 
seldom  \vith  two  roots  separate  their 
whole  length;  and  sometimes  they 
carry  delicate  rootlets. 

The  inferior  molars  usually  have 
two  roots,  one  anterior  and  one  poste- 
rior ;  these  roots  are  flattened  from  the 
anterior  to  the  posterior,  and  in  a  majority  of  cases  it  will  be 
observed  that  each  root  of  these  molars  has  a  longitudinal 
depression  or  groove,  indicating  that  each  root  is  in  reality  two 
roots  connate ;  and  what  is  true  of  the  external  surface  of  these 
roots  is  also  true  of  the  internal,  they  will  be  found  to  have 
two  canals  more  or  less  united.  Sometimes  the  posterior  root 
is  divided,  forming  two  roots,  but  this  is  seldom  or  never  the 
case  with  the  anterior  root. 

The, front  and  lateral  incisors  very  rarely  carry  rootlets. 
Now,  in  regard  to  the  relative  proportion  that  the  crowns  of 
teeth  bear  to  their  roots,  it  will  be  found,  as  a  rule,  that  teeth 
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Fig.  13. 
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with  very  long  or  very  large  crowns  have  very  short  roots,  while 
teeth  that  have  very  low  or  very  short  crowns  have  very  long 
roots,  and  it  is  rarely  that  the  proportion  between  the  crown  and 
the  roots  is  well  sustained ;  therefore,  in  shifting  such  teeth,  care 
should  be  observed,  for  as  these  teeth  with  long  roots  and  short 
crowns  will  require  much  time  to  place  them  in  a  new  position, 
on  account  of' their  deep  cells  and  the  small  leverage  the  crown 
affords,  so,  likewise,  greater  care  and  more  time  will  be  required 
in  moving  teeth  with  short  roots  possessing  long  crowns  ;  for  with 
the  greater  leverage  of  the  crown  over  the  short  root  such  teeth 
are  easily  lifted  out  of  their  cells,  which  should  never  be  done  in 
regulating  teeth,  or,  if  done  at  all,  done  but  slightly.  In  some  sub- 
jects the  crowns  of  the  teeth 

are  found  to  be  exceedingly  „  oi_2?!££^, 

strong  and  arched,  and  in 
others  where  they  should  be 
arched  they  are  depressed. 
On  the  crowns  of  some 
teeth  there  may  be  seen  an 
indetinite  number  of  cusps, 
and  the  crowns  of  others 
are  curved  and  deformed 
in  many  ways ;  but  de- 
formities and  curvatures  are 
much  more  frequently  seen 
at  the  dental  roots  than  at 
the  crowns.  In  some  sub- 
jects the  teeth  are  so  closely 
arranged     that     some     of 

their  number  are  crowded  more  or  less  out  of  the  arch,  and  the 
reason  why  such  teeth  of  the  superior  maxillary  appear  more  fre- 
quently on  the  exterior  than  on  the  interior  of  the  arch  is  partly 
owing  to  the  natural  inclination  outwarrds  of  the  superior  set,  and  the 
flexible  thin  external  wall  of  the  alveolar  process,  which  ofters  little 
resistance  to  the  developing  tooth.  If.  however,  the  developing 
tooth  should  have  an  inclination  inwards,  it  must  penetrate  the 
internal  strong  wall,  which  is  reniforced  by  the  palate  process,  and 
which  oflfers  a  barrier  that,  in  many  cases,  it  can  not  remove.  (Fig. 
14.)     This  thick  firm  wall  is  the  reason  why  the  teeth  which  take 
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this  direction  appear  later  in  life  than  those  which  break  through 
the  external  wall.  The  canine  teeth  of  the  superior  set,  for  exam- 
ple, usually  break  through  the  external  thin  wall  and  appear  from 

the  eleventh  to  the 
twelfth  year ;  if,  how- 
ever, their  course  is 
directed  to  the  internal 
thick  wall  their  a])pear- 
ance  is  delayed  to  the 
eighteenth  or  twentieth 
year,  and  sometimes 
they  are  lost  in  the 
substance  of  the  bone 
and  never  appear,  as  is 
also  the  case  with  the 
inferior  wisdom  teeth  ; 
or  thev  may  onlv  be- 
come  visible  in  vervold 

c/ 

Fig.  15.  age  when  the  bone  be- 

comes absorbed.  In  the 
inferior  set,  however,  the  molar  teeth  have  an  inward  inclination, 
owing  to  the  internal  thin  wall  and  the  external  thick  wall,  which 
is  reinforced  in  this  region  by  the  external  oblique  ridge.  The 
external  wall  of  this  process,  commencing  with  the  right  second 
bicuspid  and  extending  round  and  ending  with  the  left  second 
bicuspid,  is  thinner  and  consequently  weaker  than  the  internal 
plate  or  wall  of  the  same  region  ;  it  therefore  follows  that  the 
line  of  strength  and  weakness  intersect  each  other  at  the  site  of 
the  second  bicuspids*  of  the  inferior  maxillary.  (Fig.  15.)  From 
this  it  will  appear  that  numerical  deficiency  is  mostly  due  to 
delayed  development  or  obstructed  appearance,  and  not  actual 
absence  of  individual  teeth.  Observation  shows  that  irregularities  of 
position  of  the  teeth  occur  in  either  maxillary,  or  in  both  at  the  same 
time ;  but  such  irregularities  occur  more  frequently  in  the  superior 
than  in  the  inferior  set,   and  oftener  with  the  anterior  than  with 

*  A  fracture  of  the  lower  jaw  ie  usually  in  this  region,  and  the  fracture  is  generally  at 
the  expense  of  tlie  outer  portion  of  the  anterior  and  the  inner  portion  of  the  posterior  frag- 
ment; this  it*  owini,'  to  the  great  depth  of  the  cellf  of  the  canines  and  bicuspids,  the  mental  fora- 
men and  the  natural  oblique  division  of  the  bone  in  this  region,  rendering  the  bone  weak  at  this 
point.  An  undeveloped  dens  sapientia  lodged  at  the  base  of  the  coronoid  process  is  also  an  ele- 
ment of  weakness  at  the  angle  of  the  jaw.  In  the  extraction  of  teeth  from  either  jaw  they 
should  always  be  inclined  toward  the  line  of  weakness. 
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the  posterior  teeth.  The  variations  in  the  forms  of  the  teeth, 
which  in  early  voutli  are  not  fully  developed,  the  shape  of  which 
undergoes  change  by  later  development  bj'  a  progressive  physio- 
logical metamorphosis,  and  those  changes  in  organic  structure 
which  take  place  by  a  retrogressive  physiological  metamorphosis, 
will  not  be  considered  in  this  connection  ;  neither  will  a  special 
description  of  a  regular  set  of  teeth  be  given,  either  of  the  deciduous 
or  permanent  set,  but  a  general  description  of  both  with  the 
alveolar  process,  as  being  more  pertinent  to  the  subject  under 
consideration.  The  deciduous  teeth  are  of  three  kinds :  incisors, 
canines  and  molars.  The  eight  deciduous  incisors,  while  they 
resemble  their  successors,  are  altogether  narrower,  shorter,  thin- 
ner, and  more  scalpriform  in  their  character  than  their  represen- 
tatives of  the  second  set. 

The  four  canine  teeth  of  the  first  set  are  replaced  by  the 
four  canines  of  the  second,  which  are  longer,  thicker,  and  more 
angular  than  those  of  the  first.  The  eight  deciduous  molars,  with 
their  double  and  triple  roots,  are  replaced  by  eight  conical  or 
bicuspid  teeth,  with  longer  and,  in  most  cases,  single  roots  and 
with  sinaller  and  rounder  crowns.  These  buccal  teeth  supply  in 
children  the  place  of  the  molars  in  the  adult,  and  nature  has 
formed  their  crowns  accordingly,  although  on  a  much  smaller 
scale,  with  this  diflference,  however,  that  among  the  molars  of  the 
superior  as  well  as  the  inferior  maxillaries  of  the  adult  the  first 
molar  is  always  the  largest,  while  with  the  deciduous  molars  the 
first  one  is  constantly  the  smallest ;  and  in  so  far  as  the  successors 
of  the  deciduous  molars  are  concerned  they  are  nearly  of  equal 
size,  but  always  smaller  than  their  predecessors.  Thus  we  have 
twenty  teeth  in  the  maxillaries  of  a  child  from  three  to  six  years 
of  age  ;  before  three  years  they  are  not  all  present,  and  later  they 
begin  to  be  replaced  by  the  permanent  set. 

The  deciduous  teeth,  on  account  of  their  soft  and  porous 
nature,  are  readily  permeated  b}'  injurious  fluids,  and  are,  there- 
fore, subject  to  early  destruction ;  and  since  these  teeth  have 
much  larger  pulp-cavities  in  proportion  to  their  size  than  the 
teeth  of  the  permanent  set,  and  these  cavities  enclosed  by  soft, 
bony  walls,  which  are  easily  destroyed,  it  can  readily  be  seen  why 
the  deciduous,  especially  the  molars,  are  often,  in  the  first  year  of 
their  appearance,  so  easily  attacked  by  caries  and  destroyed.     The 
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porous  and  moist  nature  of  these  teeth  renders  them  subject  to  a 
wet  caries,  and  not  liaving  far  to  penetrate  it  soon  exposes  the 
pulp-cavity.  VVlien  the  pulp  of  a  deciduous  tooth  is  exposed 
it  may  be  destroyed,  but  it  cannot  successfully  be  removed  and 
filled,  as  in  the  case  of  a  permanent  tooth  ;  for  if  this  is  done  the 
filling  will  prevent  the  constant  flow  of  ichorous  fluid  which  is 
always  present  in  such  teeth,  and  instead  of  escaping  by  way  of 
the  carious  opening  it  will  force  its  way  through  and  permeate 
the  spongy  bone  of  the  alveolar,  and  may  destroy  the  cell-walls 
of  several  deciduous  teeth. 

Furthermore,  when  we  consider  that  the  dental  root  septa  of 
the  deciduous  molars  are  immediately  situated  between  the  fangs, 
forming  a  pad  of  spongy  bone  between  the  cusps  of  the  half- 
formed  bicuspids  and  the  bifurcation  of  the  fangs  of  the  molars, 
and  that  the  pulp-cavity  is  ver}^  thin  at  the  bifurcation  of  these 
fangs,  and  is  the  first  point  to  be  absorbed,  it  will  be  seen  that 
when  the  spongy  septa,  that  separate  the  deciduous  from  the  per- 
manent teeth,  become  infiltrated  with  ichorous  fluid,  the  cusps  of 
the  permanent  teeth  may  not  only  be  discolored,  but  partiall}-  or 
wholly  destroyed ;  these  pathological  conditions  occur  more  fre- 
quently in  the  lower  than  in  the  upper  maxillary,  owing  to  the 
attraction  of  gravitation. 

Now,  the  maxillaries  of  children  are  full  of  cavities  and  soft 
walls  in  which  purulent  matter  finds  easy  ingress,  whereb}'  subse- 
quent destruction  is  more  likely  to  take  place  than  in  the  same 
bones  of  the  adult.  The  neglect  to  extract  such  teeth,  either  hy 
ill-timed  parental  aff"ection,  or  a  misconception  of  the  anatomical 
and  pathological  condition  of  the  parts,  is  the  cause  of  some  per- 
sons never  having  all  their  permanent  teeth  during  their  lives 
in  the  region  of  the  deciduous  teeth,  and  why  others  have  teeth 
with  defective  enamel.  All  the  other  deciduous  teeth  of  the 
superior  and  inferior  maxillaries  have  undivided  primary  cells, 
and  are  therefore  less  liable  to  destruction  than  the  molars,  which 
have  dental  root  septa  dividing  the  primary  cells.  If,  however, 
the  several  deciduous  teeth  can  be  retained  until  the  periods  of 
the  eruption  of  their  several  successors,  without  detriment  to  the 
child'sjiealth,  many  tendencies  to  irregularities  may  be  prevented  ; 
for  if  a  sound  deciduous  tooth  is  extracted  several  years  before 
the   time    of  its   successors   appearance,   which  unfortunately  is 
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sometimes  done  to  relieve  the  crowded  condition  of  the  jdready 
erupted  permanent  incisors,  tlien  the  cell  of  the  extracted  deciduous 
tooth  will  till  up  with  osseous  matter,  and  since  the  succeeding  tooth 
cannot  penetrate  through  such  a  bony  cicatrix  it  will  find  its 
way  through  the  external  or  internal  wall  of  the  alveoli,  and 
appear  outside  or  in- 
side the  dental  arch, 
if  it  appear  at  all. 
(Fig.  16.)  Some- 
times such  retarded 
teeth  do  not  appear 
until  extreme  old 
age,  when  the  alveoli 
have  absorbed  and 
exposed  them  to 
view.  Again,  if 
s  o  u  n  d  deciduous 
teeth  are  permitted 
to  remain  beyond 
the  period  of  their 
natural  dissolution 
the  same  deplorable 
condition  of  the  sec- 
ond set  will  be  realized,  for  the  theorv  of  the  roots  of  deciduous 
teeth  serving  as  guides  for  their  successors  is  not  well  founded, 
for  the  following  reasons  :  A  pei-fect  deciduous  tooth  can  only 
be  obtained  from  a  healthy  child  between  the  age  of  four  and 
five  years,  one  year  earlier  the  root  ends  are  not  com])letely 
developed,  and  one  year  later  the  ends  begin  to  be  exuviated.* 
When  the  first  set  of  teeth  is  forming,  the  cells,  cell  septa,  and 
dental  septa  are  formed  with  them  ;  in  a  word,  they  bring  up  their 
own  process,  and  when  the  evolution  of  the  tooth  is  completed  a 
physiological  process  of  exuviation  sets  in,  which  gradually  sweeps 
away   the   process   with    the    teeth,    whence   come   larger   teeth, 

*  In  Uiis  connection  [  piel'er  the  word  "exuviated"  to  that  of  absorbed,  ns  more 
expresjiive  of  the  physiological  conditions  under  consideration.  Absorption  may  be  either 
external  or  internal;  may  be  either  absorption  of  decomposition,  or  absorjjtion  of  composition, 
whereas  the  word  "exuviation"  needs  no  paraphrase,  but  expresses  in  one  word  the  physiolog- 
ical process  by  which  animals  cast  off,  at  certain  i>eriods  of  their  growth,  the  tissues  that  have 
served  a  purpose,  preliminary  to  renewal.  Thus  animals  shed  tlieir  hair,  birds  their  feathers, 
deer  their  horns,  lobsters,  crabs,  and  crustaceans  in  general  their  shells,  and  all  mammals 
their  first  set  of  teeth,  by  a  physiological  process  of  exuviation  in  contradisiinction  to  tlie 
pathological  process  of  exfoliation. 


Fig 


(I.  Cicatrix  at  ttie  site  of  the  deciduous  cell.  The  deciduous 
cell  filled  with  osseous  matter  after  the  removal  of  the  decidu- 
ous tooth,  and  did  not  exuviate  with  the  rest  of  the  deciduous 
process,  but  formed  a  cicatrix  which  the  permanent  canine,  b, 
could  not  penetrate;  this  barrier  forced  the  growing  canine  to 
the  weakest  point  of  egress. 
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accompanied  by  a  larger  ]>rocess,  and  the  jaws  are  correspondingly 
larger.     AVlien  we  consider  the  manner  in  which  a  tooth  is  evolved, 
the  belief  in  the  "  resorbed  ossific  tissue  of  a  deciduous  tooth  per- 
forming an  important  part  in  elaborating  the  second  dentition  must 
be  considerably  weakened."    It  has  been  long  established  that  the 
development  of  dentine  is  by  centripetal  calcification.     A  tooth, 
when  fully  formed,  is  subject  to  decay,  but  has  no  inherent  power 
of  reparation.     A  tooth  of  limited  growth*  can   only  increase  in 
size,  after   its  formation  is  completed,  by  abnormal  growth  of  its 
most  highly  organized  constituent,  the  cementum.     And,  further, 
no  effete  material  can  be  resorbed  without  producing  deleterious 
effects  on  the  system.     This  pleasing  thought,  that  the  deciduous 
X     teeth  are  worked  over  by  the  hand  of  niggard  nature  int^e  spirit    '^/ 
of  affectionate  frugality,  for  the  benefit  of  the  permanent  set,  finds 
its  parallel  in  the  belief  that  the  bear  grows  fat  in  the  hibernat- 
ing season  by  the  simple  operation  of  sucking  his  paws.f     Such 
notions  only  serve  to   illustrate  the  theories  advanced  from  time 
to  time  in  mechanics,  and  the  many  phenomena  presented  in  the 
cycle  of  life,  that  something  can  come  from  nothing.     That  which 
concerns  us  the  most  as  guides  in  practice  is  the  facts  in  every  given 
case,  not  whether  the  facts  are  pretty;  for  so  long  as  suffering 
humanity  look  to  ns  to  relieve  them  of  maladies,  sentimentality  or 
belief  will  be  but  a  poor  substitute  for  a  knowledge  of  laws  that 
govern  the  universe. 

In  the  regulation  of  irregular  teeth  there  are  many  factors 
to  be  considered  ;  for,  inasmuch  as  a  living  tooth  cannot  be  moved 
without  moving  something  else,  an  intimate  knowledge,  not  only 
of  the  forms  of  the  teeth  but  their  surroundings,  both  in  the  living 
body  and  the  skeleton,  is  absolutely  necessary.  For  in  shifting  a 
tooth  the  relation  of  the  parts  becomes  changed,  and  success  will 
depend  upon  the  activity  of  the  tissues  to  heal  and  repair  injury ; 
and  this  will  depend  upon  the  special  vigor  of  the  patient  and 
the  extent  of  the  surface  injured,  as  much  as  upon  the  means 
employed.  Now,  since  an  accurate  knowledge  of  the  osseous 
formations  which  embrace  the  roots  of  the  teeth  is  of  great 
importance  to  the  operator,  I  will  describe  them  as  they  appear  in 

*  In  the  incisor  teoth  of  rodents,  in  which  the  formative  i)ulp  is  persistent,  the  teeth  are 
unlimitert  in  their  growth,  and  the  pulps  an-  always  found  in  a  full  progressive  activity  up  to  the 
time  of  the  rodent's  death,  and  these  teeth  are  not  preceded  by  deciduous  teeth. 

t  The  truth  is  the  bear  grows  thinner  every  day  he  stays  in  his  hibernating  condition. 
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tlie  sections  I  have  made  for  that  purpose,  and  from  the  best 
authorities  I  can  find,  giving  the  substance  of  their  description  oi 
classification  rather  than  tlieir  words.*  For  every  tooth  iniphmted 
in  the  the  superior  or  inferior  maxillary  there  is  to  be  found  a  more 
or  less  funnel-shaped  cavity,  which  is  surrounded  by  tliin  and  com- 
pact bony  walls;  this  cavity  is  the  tooth  cell.  Each  of  these  cells 
begins  on  the  extreme  margin  of  the  alveolar  process,  circular  in 
form,  adapted  to  the  form  of  the  tooth,  a  little  below  the  termina- 
tion of  the  enamel ;  this  is  the  primary  entrance,  gradually  it 
becomes  smaller,  and  ends  by  an  almost  closed  point,  in  a  more 
or  less  vertical  direction.  If  such  a  cell  is  divided  into  several 
portions,  as  in  the  molars,  there  will  be  a  ring-sliaped  primary 
entrance  from  one  to  one  and  a  half  lines  deep;  within  this 
entrance  there  begin  secondary  entrances,  which  extend  and 
terminate  in  isolated  funnel-shaped  cells;  each  cell  is  for  the 
reception  of  a  tooth,  whether  it  has  one  or  more  roots,  and  there- 
fore they  are  named  primary  cells.  These  cells  are  either  divided 
into  several  sections,  or  they  are  undivided ;  the  first  are  called 
divided  cells ;  the  second,  undivided  cells.  To  the  former  belong 
the  cells  that  receive  the  molars  of  the  superior  and  inferior 
maxillaries,  and  to  the  latter  belong  the  residue,  which  are  single 
and  receive  the  roots  of  the^se  teeth  that  generally  have  but  one  Oi 
root.  Now,  as  a  general  rule,  the  divided  cells  of  the  supi'rior 
maxillary  are  f(n-med  into  three,  by  a  wall  projected  from  the 
posterior  to  the  anterior,  and  another  projected  from  the  external 
internally  to  the  posterior  anterior  projected  wall.  (Fig.  14.) 
Whereas  each  divided  cell  of  the  inferior  maxillary  is  divided  b}'' 
one  wall  running  from  the  external  to  the  internal,  dividing  it  into 
two  cells.     (Fig.  15.)     These  cells  receive  the  roots  of  the  nmlars 

*  Odontography:  or,  a  Treatise  on  the  Comparative  Anatomy  of  the  Teeth;  their  Physio- 
logical Relations,  Mode  of  Develoi)ment  and  Microscopic  Strncture  in  the  Vertebrate  Animals. 
By  Richard  Owen,  F.R.S.     In  two  volumes,  one  of  Text,  and  one  of  Plates.     London,  ISJ."). 

Since  the  first  publication  of  this  work  there  has  been  no  work  written  on  any  of  the 
branches  embraced  under  the  head  of  anatomy  that  is  of  any  imjiortance,  in  any  language,  that 
either  directly  or  indirectly  treats  of  the  teeth,  but  that  has  been  compelled  to  refer  to  Richard 
Owen — and  why  this  work  has  not  been  included  in  the  list  of  text  books  to  be  used  in  dental 
colleges  is  a  ([uestion  for  those  who  are  deeplij  interexted  in  lUntul  eiliication  to  decide.  From 
the  time  of  .John  Hunter  to  the  i)resent  there  has  been  no  work  on  the  anatomy  of  the  human 
mouth  and  teeth  superior  to  the  work  of  Dr.  (Jeorg  Carabelli.  He  is  not  meniioned  in  any 
English  work  on  the  teeth,  excepting  in  the  work  oi  Carl  Wedl  M.l).,in  his  Dental  Pathology. 
Kdiliker  in  his  Manual  of  Microscopical  Anatomy,  at  the  close  of  the  chapter  on  the  teeth, 
in  giving  the  literature  of  the  sul)ject,  nuikes  no  mention  of  Carabelli.  I  take  this  opjiortunity 
to  present  his  name  to  the  profession  as  one  of  the  great  original  workers  in  the  science  of 
anatomy,  and  i)articularly  in  that  branch  of  anatomy  tliat  relates  to  our  specialty.  Dr.  (Jeoig 
Carabelli  was  a  surgeon  in  the  Austrian  army,  and  nourished  during  the  early  part  of  the  present 
century.  His  work  on  the  "Anatomy  of  the  Human  Mouth"  was  published  at  Vienna  in  1W4, 
in  twovolumes,  one  of  Text  and  one  of  Plates.  They  have  both  been  freely  used  in  subsequent 
works. 
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that  are  implanted  in  tliein,  and  since  they  are  the  final  ends  of 
tlie  primary  cells  they  are  named  Jillal  cells. 

All  exceptionally  formed  cells,  as  for  example,  a  cell  for  a 
fourth  or  fifth  root  of  an  upper  molar,  for  a  third  or  fourth  of  an 
inferior  molar,  or  for  a  double  root  of  a  bicuspid,  are  named 
fortuitous  filial  cells.  The  interspaces  between  the  tooth  cells  are 
filled  with  cancellated  bone  which  holds  them  together,  and  in 
whicli,  as  it  were,  the  cells  are  implanted.  The  interstices  of  this 
cancellated  bone  give  protection  to  the  nutrient  vessels  that  supply 
the  teeth,  process  and  soft  tissues  by  which  they  are  surrounded. 

By  this  spongy  bone 
each  ])rimary  cell, 
immediately  at  its 
entrance,  is  bound 
from  the  anterior  to 
the  posterior  part 
of  its  adjacent  cell. 
Tims  two  cell-walls 
come  into  coales- 
cence and  form  a 
more  or  less  double 
wall,  which  is  al- 
ways found  to  sepa- 
rate two  cells  from 
each    other,    there- 

the  construction  of  tiie  iiiveoli  from  the  second  bicuspid  to  tlie       fore  thcV  are  Called 
third  molar,    a  a  a,  Dental  oepia.    b  b  h.  Dental  root  ^epta.  •/ 

dental  septa,  (tig. 
17.)  This  septum  projects  one-half,  and  sometimes  one  whole  line 
above  the  external  and  internal  cell  margin,  fills  the  space  between 
two  teeth,  and  serves  to  keep  the  teeth  equally  apart  and  firm  in 
their  places. 

All  dental  septa  are  at  the  base  thicker  than  at  the  free  pro- 
jecting margin.  The  free  margin  of  the  dental  septa  adjusts  itself, 
partly  to  the  diameter  of  the  adjacent  tooth  roots  and  partly  to  the 
distance  between  them.  Thus  the  septa  between  the  four  dental 
cells  of  the  superior  incisor  teeth,  in  relation  to  the  width  of  the 
tooth  crowns,  are  not  so  thick  as  those  of  the  corresponding  cells 
of  the  inferior,  for  the  reason  that  the  roots  in  the  superior  ari' 
very  thick,  and,  therefore,  so  close  together  that  only  a  thin  wall 


Fio.  17. 

Vertical,  internal  lateral  section  of  the  lower  jaw,  showing 


Irhegulakities  in  Human  Teeth— J.  J.  R.  Patrick.      143 

can  find  place;  while  in  the  lower  incisors  the  roots  are  depressed, 
laterally,  and  their  widest  diameter,  being  crossed  by  their  crowns, 
leaves  a  greater  space  which  is  filled  by  a  thicker  septum ;  and, 
finally,  the  cell-walls  which  separate  the  filial  cells  are  also  spongy, 
not  double,  and  much  lower  than  the  dental  cells,  and  since  they 
only  separate  the  filial  cells  of  the  roots  of  the  same  tooth  they 
are  called  dental  root  septa.  (Fig.  IT.)  Now,  in  teeth  that 
are  unusually  distant  from  each  other,  or  in  teeth  in  wliich  the 
cervical  portion  is  small  in  comparison  to  the  crown,  the  dental 
septa  will  be  proportionately  stronger  and  thicker,  and  will  increase 
the  ditficulty  of  moving  a  tooth  laterally,  in  the  case  of  the  front 
teeth,  or  anteriorly  or  posteriorly  in  the  case  of  the  back  teeth ; 
and  this  applies  equally  to  the  superior  and  inferior  maxillaries. 
Teeth  that  are  on  the  outside  of  the  arch  of  the  superior  set  require 
more  continued  force  to  move  them  inwards  than  the  same  teeth, 
if  they  were  inside,  would  require  to  move  them  to  the  outside  of  the 
arch;  for  the  outside  of  the  arch  of  the  superior  maxillary  process 
is  the  weaker,  whereas  the  inside  is  reinforced  by  the  palate  pro- 
cess, which  gives  it  a  greater  power  of  resistance.  The  conditions 
are  difterent  in  the  inferior  maxillary,  as  I  have  already  explained. 
As  neither  the  crowns'  nor  the  fangs  of  teeth  have  a  regular 
shape  in  their  circumference,  and  the  anterior  six  are  biconical  in 
their  greatest  length,  it  is  easily  seen  how  small  an  obstacle  will 
turn  them  from  their  regular  course,  and  as  the  form  is  more  favor- 
able for  such  a  divergence  in  the  front  teeth  than  in  the  back  we 
accordingly  find  irregularities  more  frequent  in  this  region. 

Now,  as  there  are  no  two  cases  of  irregularities  exactly  alike, 
and  as  the  circumstances  surrounding  each  case  are  not  the  same, 
it  would  be  impossible  to  lay  down  rules  to  govern  their  treatment. 
The  cases  which  are  constantly  presented  for  treatment  are  as 
complex  in  their  character,  and  as  difficult  to  reduce  to  rule,  as 
the  judgment  and  mechanical  qualifications  of  the  operator  who 
may  undertake  their  correction.  There  are,  however,  a  few  facts 
connected  with  the  regulating  of  teeth  that  appear  to  be  self  evi- 
dent :  First — If  a  tooth  can  be  diverted  from  its  natural  course 
and  given  an  oblique  direction  by  the  mechanical  forces  in  nature, 
during  its  development,  the  same  forces,  used  with  intelligence, 
can  restore  it  to  its  natural  position.  Second — As  it  required  time 
in  the  coni'se  of   nature    to  jM'oduce  the  disjdacement,  so  it  will 
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require  time  in  the  course  of  nature  to  induce  a  replacement,  since 
tlie  operation  cannot  be  removed  from  the  natural  laws  which  con- 
trol it.  Third — As  the  ossification  of  the  incisors  and  canines  is 
not  completed  until  the  tenth  and  eleventh  years,  for  obvious 
reasons  it  would  be  well  enough  to  postpone  all  interference  until 
the  fourteenth  or  fifteenth  year.  If  the  canines  and  incisors  are 
examined  during  the  first  few  months  of  their  appearance,  three 
small  cusps  ma}'  be  seen  on  the  incisors,  and  sometimes  on  the 
canines ;  later  these  soft  cusps  are  worn,  and  in  one  year  they 
have  nearly  disappeared.  While  these  cusps  remain^  t}ie  fangs  of 
these  teeth  are  not  completed.  It  will  also  be  observed  that  the 
deciduous  teeth  do  not  carry  these  cusps,  for  the  roots  of  the 
deciduous  teeth  are  hardly  formed  when  elimination  commences. 
Fourth — All  devices  or  machines  used  for  shifting  teeth  must  be 
simple  in  their  character,  for  the  less  complicated  the  machine  is 
the  easier  it  will  be  to  understand  and  use.  Fifth — The  machine 
should  be  so  constructed  as  to  act  on  at  1.  ast  three  points  :  two 
fixed  points  on  the  teeth  that  are  not  to  be  moved,  and  one  on  the 
tooth  that  is  to  be  moved.  Sixth — As  the  requirements  are  at 
least  two  fixed  points,  and  one  movable,  if  the  first  two  cannot  be 
obtained  the  machine  is  useless.  On  the  other  hand,  if  the  tooth 
to  be  moved  is  not  sufliciently  developed  to  permit  the  movable 
point  to  act  upon  it,  it  is  also  useless.  Seventh — As  the  stability 
of  a  tooth  is  not  in  proportion  to  its  size  or  external  appearance, 
two  fixed  points  at  least  are  necessary  to  insure  success.  Eighth — 
The  real  necessity  of  extracting  teeth  to  correct  irregularities 
is  very  rare,  and,  therefore  the  safest  rule  will  be  to  observe  an 
armed  neutrality,  and  make  the  case  a  special  study.  If  this  rule 
is  observed  long  enough  the  truth  will  finally  appear,  and  will  well 
repay  the  observer. 

The  mixture  of  races  is  a  prolific  cause  of  irregularity  of  the 
teeth,  not  only  in  relation  to  the  jaws,  but  in  relation  to  the  indi- 
^  vidual  parts  of  the  teeth  themselves.  Teeth  of  fine  proportions 
cannot  be  considered  apart  from  the  size  of  the  bones  of  the  face 
and,  in  fact,  of  the  whole  body.  They  may  be  symmetrical  in  them- 
selves, bnt  unsymmetrical  in  regard  to  their  relationship,  for  a  fine 
set  of  teeth  in  the  mouth  of  a  Caliban  would  only  serve  to  inten- 
sify his  repulsiveness.  Now,  the  size  of  the  teeth  in  human  beings 
varies,  and  Jias  no  proj)ortionate  relation,  in  many  cases,  to  the  size 
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of  the  body  ;  thus,  very  frequently,  small  persons  have  very  large 
teeth,  while,  on  the  contrar}',  persons  of  colossal  size  may  have 
narrow  and  small  teeth.  Large  persons  usuall}^  have  large  jaws, 
but  the  teeth  do  not  correspond  to  the  size  of  the  jaws  as  often  as 
the  jaws  correspond  to  the  size  of  the  body,  either  in  large  or 
small  persons.  There  are  large  jaws  with  small  teeth,  and  small 
jaws  with  large  teeth  ;  the  latter  occur  more  frequently  in  small 
persons,  while  the  former  are  of  rarer  occurrence  in  large  persons. 
This  irregularity  of  form  and  development  of  the  teeth  and 
jaws  in  relation  to  the  body  does  not  exist  in  any  other  class  of 
mammals,  and  occurs  more  frequently  in  the  European  and  mixed 
races,  than  with  the  unmixed. 

I  have  used  the  expression  "races  of  men.""  When  tlie  word 
race  is  spoken  of  the  European  mind  immediately  sees  the  Negro, 
the  Chinese,  the  Red  Indian,  and  the  Hottentot.  He  admits  that 
there  are  people  who  difter  from  him,  but  not  in  Europe  ;  whereas, 
the  European  race,  so  called,  differ  from  each  other  as  widely  as 
the  Negro  from  the  Bushman,  the  Red  Indian  from  the  Esqui- 
mau, the  Esquimau  from  the  Peruvian,  the  Peruvian  from  the 
Patagonian.  Asia  is  full  of  different  races  of  men,  from  the  cold 
north  to  the  extreme  south.  Africa,  from  the  cold  south  to  the 
tropical  north.  South  and  North  America  were  full  of  races  of 
men  long  before  the  European  knew  they  were  in  existence.  Genus 
homo!  Man  forms  but  one  genus,  and  while  that  genus  is  the 
only  one  of  its  order  it  is  divided  into  many  species.  Genus  is 
an  assemblage  of  species,  and  the  many  species  which  go  to  make 
up  this  genus  homo  are  of  endless  shades  of  color ;  commenc- 
ing with  jet-black  and  finishing  with  white,  and  in  the  whitest 
species  the  greatest  mixture  appears  to  prevail.  The  colored 
species  are  largely  in  excess,  and  form  at  least  seventy-ffve  per 
cent,  of  the  whole  genus.  But  this  percentage  of  the  dark  over 
the  white  is  rapidly  being  reduced,  owing  to  the  superior  intelli- 
gence of  the  white.  Now,  the  reason  why  naturalists  assert  that 
man  forms  but  one  genus,  which  is  composed  of  many  species, 
is  that  there  is  no  pliysioh)gical  barrier  which  prevents  him  from 
crossing  and  recrossing  without  end,  propogating  from  the  very 
lowest  of  his  species  to  the  very  highest ;  hence,  it  is  conclusive 
that  the  whole  species  are  homogeneous.  Now,  this  is  not  the 
case  with  other  classes  of  nianimals,  for  while  many  otliers  possess 
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cliaracteristics  in  common,  physiological  barriers  prevent  them 
from  crossing ;  hence  it  is  that  naturalists  divide  them  into  species, 
and  sub-species,  families  and  sub-families.  Take  the  eighth  order  of 
mammalians  (ruminantia),  while  all  the  individuals  which  compose 
it  are  constructed  on  the  same  plan,  especially  as  regards  the  teeth, 
they  are  divided  into  many  genera — sheep,  goats,  antelopes,  stags, 
camels,  llamas  and  oxen — which  cannot  intermix  ;  the  antelopes 
alone  compose  a  very  numerous  genus,  consisting  of  over  seventy  well 
defined  species,  which  do  not  even  cross  with  each  other;  and 
it  is  the  same  with  the  cats,  a  numerous  genus  of  the  third  order 
(carnaria),  tiger,  lion,  leopard,  lynx,  puma  and  panther;  each  spe- 
cies retains  its  individuality,  and  is  incapable  of  crossing,  hence 
their  teeth  and  jaws  are  regular  as  to  form  and  size,  in  relation  to 
the  body  ;  therefore,  there  are  good  reasons  for  the  irregularity 
of  the  teeth  in  human  beings,  to  be  found  in  the  crossing  and 
recrossing  of  the  many  species  of  which  they  are  composed, 

I  am  under  obligations  to  the  following  named  gentlemen, 
wlio,  recognizing  the  utility  of  a  large  collection  of  anomalous 
teeth,  have  liberally  placed  in  my  hands  their  own  private  collec- 
tions, to  be  incorporated  with  my  own,  in  order  that  they  may  be 
preserved  for  futui-c  use  by  the  profession  :  Dr.  W.  A.  Moore, 
Benicia,  Cal.;  Dr.  William  Day,  Winchester,  111.;  Dr.  G.  S.  Sey- 
mour, Louisville,  Ky.;  Dr.  S.  A.  Campbell,  Mattoon,  IIL;  Drs. 
William  11.  Eames,  II.  J.  McKellops,  A.  II.  Fuller,  G.  A.  Bow- 
man, St.  Louis,  Mo. 


CHEMISTRY 


BY  WILLIAM  H.   TAGGAKT  D.D.8.,  OF  FREEPORT,   ILL 


Possibly,  there  is  no  branch  of  the  natural  sciences  that  has 
more  of  the  mysterious  connected  with  it  than  chemistry.  The 
various  objects  which  constitute  external  nature  present  to  the 
observer  an  infinite  variety  of  quality  and  circumstances.  Some 
are  brittle;  others  are  elastic  and  tough.  Some  natural  objects 
are  endowed  with  life;  others  are  lifeless;  they  maybe  moved, 
but    do  not    move  themselves.     Some    bodies  are  in   a   state   of 
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incessant  cliange  ;  while  others  are  so  inmiovable  and  unchang'eable 
that  they  seem  to  be  everUisting.  In  the  midst  of  this  diversity 
of  external  objects,  where  lies  the  domain  of  chemistry. 

When  air  moves  in  wind,  when  water  moves  in  tides,  or  in 
the  fall  of  rain  or  snow,  the  air  and  the  water  remain  air  and  water 
still ;  their  constitution  is  not  changed  by  the  motion,  however 
frequent  or  however  great.  A  bit  of  granite  thrown  oft*  from  the 
ledge  by  frost,  is  still  a  bit  of  granite,  and  no  new  or  altered 
thing.  If  a  solid  bit  of  iron  be  reduced  to  filings,  each  finest 
morsel  is  metallic  iron  still,  of  the  same  substance  as  the  original 
piece,  as  will  appear  if  a  piece  be  sufficiently  magnified  under 
the  microscope.  The  melted  fiuid  lead  in  the  hot  crucible  and 
the  solid  lead  of  the  cold  bullet  cast  from  it  are  the  same  in 
substance,  only  dift'ering  in  respect  to  temperature.  In  all  these 
cases. the  changes  are  external  and  non-essential;  not  intimate 
and  constitutional.  They  are  called  ph3^sical  changes,  and  do  not 
change  the  composition  of  the  molecules,  and,  therefore,  do  not 
change  the  nature  of  the  substance  acted  upon 

When  iron  is  exposed  to  the  weather  it  becomes  covered 
with  a  brownish  coating,  which  bears  no  resemblance  to  the 
original  iron,  and  if  exposed  long  enough  the  metal  completely 
disappears,  being  changed  into  this  very  diff'erent  substance,  rust. 
So,  too,  the  fragment  of  granite  broken  from  the  ledge,  exposed 
for  centuries  to  the  action  of  air  and  rain,  becomes  changed,  and 
after  a  time  could  not  be  recognized  as  granite.  All  these 
changes  involve  alterations  in  the  intimate  constitution  of  the 
bodies  wdiich  undergo  them  ;  they  are  called  "chemical  changes," 
and  do  affect  the  nature  of  the  substance. 

To  show,  in  a  single  experimenjt,  a  physical  and  a  chemical 
change,  I  have  made  a  solution  of  calcium  chloride  in  water, 
which  makes  simply  a  physical  change ;  I  pour  with  it  a  small  quan- 
tity of  sulphuric  acid,  another  physical  change,  for  it  simply  divides 
the  acid  ;  but  the  moment  the  two  substances  unite  we  have  a  com- 
plete change  in  the  nature  of  the  substance,  or  chemical  change, 
and,  as  you  see,  the  two  transparent  fluids  are  changed  into 
a  white  solid,  and  have  formed  a  substance  in  which  vou  can 
neither  recognize  calcium  chloride  or  sulphuric  acid. 

Mixtures  of  two  or  more  substances  mav  be  formed  bv  min- 
gling  them  in  all  conceivable  proportions,  but  a  compound  foi-meil 
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by  chemical  action  consists  of  certain  invariable  proportions  of  its 
constituents.  Thus,  oxygen  and  hydrogen  may  be  mixed  in  any 
desired  proportions,  but  they  will  unite  to  form  water  only  in  the 
ratio  of  one  part  oxygen  to  two  parts  hydrogen.  When  iron 
rusts,  the  oxygen  of  the  air  combines  with  the  metal  at  the  rate 
of  three  ounces  of  oxygen  to  seven  ounces  of  iron.  No  chemist 
can  make  three  ounces  of  oxygen  unite  with  six  ounces  of  iron.  In 
a  mixture  the  constituents  are  said  to  be  free ;  in  a  compound 
they  are  said  to  be  in  combination. 

Possibly,  a  greater  proportion  of  our  success  as  dentists,  in 
treating  the  cases  as  presented  to  us,  comes  from  thorough  clean- 
liness. Another  large  item  of  our  success  lies  in  the  cleanliness 
of  our  offices  and  persons,  and  as  water  is  the  type  of  cleanli- 
ness, it  may  not  be  out  of  place  to  show  the  composition  of  this 
most  abundant  and  useful  article  ;  at  the  same  time  this  will  show 
you  what  is  meant  by  the  chemical  symbols.  In  the  first  ])laee 
we  will  take  the  water,  and  ask  of  what  it  is  composed.  In  this 
case  I  shall  use  electricity  as  the  key  to  open  it  up.  By  means 
of  electricity  the  chemist  is  enabled  to  decompose  almost  every 
known  compound.  I  have  here  an  ordinary  bichromate  potash 
battery,  the  poles  of  which  are  connected  with  this  vessel  con- 
taining water,  with  a  few  drops  of  acid  added  to  make  it  a  bet- 
ter conductor  of  electricity;  over  the  poles  of  tliis  battery  I  ]>lace 
two  test  tubes,  to  collect  what  is  given  off.  [Experiment.]  You 
see  that  one  pole  has  generated  twice  as  much  gas  as  the  other. 
Now,  if  I  take  this  larger  volume  of  gas  and  place  a  lighted 
match  in  it,  the  light  is  immediately  extinguished,  showing  that 
the  gas  will  not  support  combustion,  but  it  takes  fire  and  burns 
itself,  showing  that  it  is  different  from  air.  [Experiment.]  This 
gas  has  been  named  hydrogen.  The  other  gas,  if  treated  the 
same  way,  not  only  supports  combustion,  but  increases  the  flame, 
showing  it  to  be  different  from  air  and  the  other  gas  H,  and  one 
volume  only  was  formed  to  two  volumes  of  the  11,  showing  the  com- 
position of  water  to  be  IL,0.  This  decomposition  was  produced 
by  what  is  called  "electrolysis."  Now,  if  we  can  form  water 
again  out  of  these  two  gases,  it  will  be  conclusive  proof  that  this 
is  the  coinposition  of  water.  If  these  two  gases  were  mixed  together 
again  and  ignited,  we  would  have  a  violent  chemical  combination 
followed  by  a  loud  report,  and  a  drop  of  water  would  be  the  result. 
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This  can  be  shown  in  a  crude  way  by  burning  II  in  the  air  as  in 
this  experiment.  I  form  the  H  gas  and  light  the  small  flame, 
and  over  this  hold  a  glass  tube ;  the  musical  tone  made  is  caused 
by  minute  explosions  as  the  hydrogen  unites  with  the  oxygen  of 
the  air,  and  you  see  the  tube  is  cov^ered  with  moisture,  and  a 
drop  of  water  forms. 

As  water  is  composed  of  HgO,  it  is  a  very  easy  transition  to 
come  to  that  much  talked  of  compound  peroxide  of  hydrogen, 
which  has  for  a  symbol  HgO,,  or  one  more  atom  of  O,  or  in  other 
words  oxygenated  water.  This  substance  in  the  pure  state  is  a 
syrupy  liquid,  having  a  disagreeable  metallic  taste,  somewhat 
resembling  tartar  emetic.  When  taken  into  the  mouth  it  causes  a 
tingling  sensation,  increases  the  flow  of  saliva  and  bleaches  the 
tissues  with  which  it  comes  in  contact.  It  is  a  very  unstable  com- 
pound, and  even  at  ordinary  temperatures  is  decomposed.  The 
dilute  substance,  as  we  use  it,  is,  however,  more  stable  and  can 
be  boiled,  and  even  distilled  without  suflfering  decomposition. 
Substances  containing  sulphur  are  decomposed  by  it  at  the  expense 
of  half  its  O.  Its  therapeutical  action  in  the  treatment  of  alveolar 
abscess  has  been  explained  in  this  way:  "When  the  peroxide 
of  hydrogen  comes  in  contact  with  pus  the  extra  O  it  contains 
is  liberated  so  rapidl}^  that  the  hydrogen  and  sulphur  of  the  tissues 
immediately  combine  with  it,  resulting  in  II2SO4  or  sulphuric 
acid  in  small  quantity,  suflicient  to  glaze  the  surface  of  the  pus 
producing  area,  thus  aflbrding  an  opportunity'  for  the  exuding 
protoplasmic  material  to  organize  into  new  tissue.  The  remaining 
unsatisfied  atoms  of  O  quickly  distend  the  pus  sac  and  force  the 
contents  through  the  root  or  fistulous  opening." — [Harlan.) 

To  show  that  these  chemical  clianges  do  take  place,  I  have 
made  some  sulphureted  hydrogen  (HoS),  the  principal  disagree- 
able substance  found  in  pus  or  in  the  decomposition  of  albuminous 
substances,  and  to  this  I  add  the  peroxide  of  hydrogen  IIjOs, 
and  test  the  product  formed,  and  find  it  to  be  sulphuric  acid. 
[Experiment.] 

While  we  are  on  this  subject  of  remedies  for  alveolar  abscess, 
it  may  be  a  very  good  time  to  speak  of  carbolic  acid,  our  old 
stand-by.  This  substance  is  made  from  coal  tar,  and  is  a  more 
agreeable  antiseptic  than  creasote.  That  there  is  a  chemical 
diiference  between  them  can  be  easilv  shown,  and  for  those  who 
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are  auxious  to  know  lor  certain  wliicli  they  are  nsing  (as  tlie  one  is 
so  often  sold  for  the  other),  the  test  can  be  made  in  a  few  minutes : 

First — Carbolic  acid  is  soluble  in  glycerine ;   creasote  is  not. 

Second — Carbolic  acid  precipitates  nitro  cellulose  from  col- 
lodion :  creasote  does  not.  '^ 

Third — Carbolic  acid  gives  a  brown  color  with  ferric  chloride 
and  alcohol ;  creasote  gives  a  green  color  with  ferric  chloride  and 
alcohol.  ' 

Fourth — Carbolic  acid  gives  a  violet  color  with  ferric  chloride 
and  water ;  creasote  gives  a  green  color  with  ferric  chloride  and 
water. 

Carbolic  acid  coagulates  albumen,  and  as  albumen  is  one  of 
the  principal  ingredients  of  pus  it  is  a  question  whether  the  whole- 
sale use  of  carbolic  acid  in  these  cases  is  admissable,  especially 
when  the  pus  is  forming.  Just  the  fact  that  the  case  gets  along 
well  by  using  it,  is  not  always  proof  positive  that  the  pro]ier 
medicinal  remedy  has  been  used  ;  for  the  same  case,  treated  with  a 
remedy  that  would  not  coagulate  the  pus,  might  have  got  along 
much  better,  and  there  would  not  have  been  the  insoluble  com- 
pound formed  for  nature  to  remove  by  absorption;  in  other  words, 
the  simple  pus  would  be  easier  to  absorb  than  the  insoluble 
coagulated  pus.  Let  those  who  have  implicit  faith  in  the  action 
of  these  remedies  (carbolic  acid  and  creasote)  in  all  cases,  try  treat- 
ing their  next  case  of  alveolar  abscess  by  simply  going  through 
the  same  process  with  water,  and  they  will  be  surprised  at  their 
success,  and  will  come  to  the  conclusion  that  success  in  the  treat- 
ment of  alveolar  abscess  comes  in  a  great  measure  from  persistent 
mechanical  cleanliness. 

In  using  either  of  these  two  remedies  in  the  cases  mentioned, 
the  object  is  said  to  be  to  disinfect  the  tooth.  Now  a  disinfectant 
is  a  smell  destroyer,  and  these  two  substances  are  disinfectants 
only  in  a  very  small  degree,  and  that  small  degree  is  due  more  to 
the  mechanical  removal  of  the  decomposed  mass  than  to  any 
chemical  combination  caused  by  the  remedies.  To  show  that 
carbolic  acid  is  not  a  true  disinfectant,  we  have  simply  to  place  it 
in  contact  with  the  most  disagreeable  odor  we  have  to  remove, 
which  is  sulphureted  hydrogen.  I  have  here  some  water  saturated 
with  this*  offensive  gas ;  now,  by  adding  the  carbolic  acid,  even  in 
excess,  we  hav^  no  diminution  of  the  smell,  simply  for  the  reason 
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there  lias  been  no  chemical  change.  If  I  now  add  chloride  of  zinc 
to  the  same  kind  of  a  solution  a  chemical  change  takes  place,  and 
the  smell  is  destroyed,  showing  the  proper  action  of  a  disinfectant. 
[Experiment.] 

To  show  this  chemical  change  I  form  the  equation  HgS+Zn 
Cl2=ZnS+2  HCl.  In  this  change  the  chlorine,  which  always 
has  a  great  affinity  for  hydrogen,  has  united  with  it,  and  thus 
broken  up  the  compound,  destroyed  the  smell,  and  formed  hydro- 
chloric acid,  2  HCl. 

There  are  a  great  man_y  in  the  profession  who  cry  down  amal- 
gam fillings,  not  because  they  think  they  will  not  save  teetli,  but 
because  they  say  that  the  mercury  they  contain  has  an  injurious  effect 
on  the  health  of  the  patient.  For  the  benefit  of  those  who  take  this 
ground,  and  the  fact  that  it  comes  legitimately  under  the  head  of 
chemistry,  I  have  here  a  very  delicate  test  for  the  presence  of  mer- 
cury, either  free  or  in  combination  with  metals,  as  we  find  it  in 
amalgam.  By  taking  a  solution  of  nitrate  silver  and  adding 
ammonia  until  it  becomes  cloudy,  and  then  adding  enough  more 
to  make  a  clear  solution,  and  using  this  as  an  ink  to  write  with,  and 
placing  the  paper  over  the  amalgam  plug  and  allowing  it  to  remain 
in  the  dark  the  writing  turns  dark,  showing  that  the  mercury  is 
constantly  giving  off  fumes.  I  have  performed  this  experiment 
with  an  amalgam  plug  that  was  in  a  tooth  42  years,  and  it  appar- 
ently gives  the  test  as  well  as  a  younger  one,  and  the  beauty  of  it 
all  is  that  the  patient's  health  was  not  destroyed. 

Anotl>er  of  our  common  remedies,  that  has  a  few  interesting 
chemical  thoughts  connected  with  it,  is  arsenic.  This  is  a  remedy 
that  does  not  lose  its  identity  veiT  readily ;  in  other  words,  it 
remains  as  arsenic,  I  suppose,  for  an  indefinite  period,  and  may 
be  detected  as  a  poison  months  and  even  3'ears  after  it  has  been 
used.  I  have  here  a  solution  made  from  the  pulp  of  a  tooth 
destroyed  by  arsenic;  the  remedy  was  allowed  to  remain  in  the 
tooth  two  weeks.  I  have  very  carefulh^  followed  the  rule  for 
detecting  arsenic  by  Marsh's  test ;  that  is,  by  testing  the  purity  of 
the  zinc  and  acid  to  find  that  no  arsenic  was  present  to  begin  with. 
Now,  by  poui-ing  the  solution  containing  the  pulp  into  the  bottle 
where  nascent  hydrogen  has  access  to  it  and  passing  it  through 
chloride  of  calcium  to  absorb  all  moisture,  and  by  burning  the  gas, 
we  have  formed  on  a  piece  of  cold  porcelain  held  in  the  flame  a 
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characteristic  black  sooty  deposit.  [Experiment.]  Tliis  is  a  very 
delicate  test  and  accurate,  for  we  cannot  get  this  same  kind  of  a 
spot  from  any  other  substance  that  we  can  use.  It  is  said  that  the 
one  seven-thousandth  of  a  grain  can  be  detected.  This  test  was 
performed  witli  tlie  small  end  of  the  pulp,  showing  that  the  arsenic 
was  absorbed  into  the  pulp  and  was  not  merely  on  the  surface, 
as  some  say.  To  show  the  destructive  effects  which  arsenic  has, 
and  to  show  what  might  come  from  the  careless  use  of  this  remedy, 
I  have  here  a  piece  of  the  process  from  around  the  roots  of  a  lower 
molar,  the  death  of  which  was  caused  by  the  careless  use  of 
arsenic.  It  seems  the  patient,  a  young  lad  sixteen  years  old,  went  to 
a  dentist  to  have  an  aching  tooth  extracted.  The  dentist  pulled 
the  crown  off,  leaving  the  pulp  entirely  exposed  and  the  roots  still 
in  their  place ;  of  course  it  ached  fearfully,  and  the  boy  was  afraid 
to  have  it  touched  with  the  forceps  again,  so  the  dentist  said  he 
would  destroy  the  nerve  by  putting  medicine  on  it,  so  he  put  arsenic 
directly  on  the  exposed  pulp  and  bleeding  gum  without  any  precau- 
tion whatever.  In  the  course  of  a  few  days  the  face  commenced 
to  swell  and  the  patient  fell  into  my  hands,  and  a  worse  gan- 
grenous looking  mass  could  hardly  be  imagined  than  that  presented 
by  looking  into  his  mouth.  In  the  course  of  a  week  the  gum  had 
all  slouglied  off  that  side  of  the  jaw,  and  the  ])rocess  around  the 
broken  tooth  and  the  adjacent  ones  began  to  come  away  in  pieces. 
This  piece  I  show  you  was  the  largest  one,  and  was  the  process 
from  around  the  broken  tooth.  Immediately  after  the  patient  came 
into  my  hands  I  took  as  much  of  the  diseased  parts  as  I  could 
get,  and  made  the  test  as  just  shown,  and  found  arsenic.  This 
shows  conclusively  that  the  remedy  used  was  arsenic,  and  it  also 
shows  the  results  that  may  follow  its  careless  use. 

It  is  a  well-known  fact  that  the  manufacturers  of  the  zinc  prep- 
arations seem  to  persist  in  sending  out  twice  as  much  powder  as 
is  necessary  for  the  liquid.  For  the  benefit  of  those  who  wish  to 
utilize  their  extra  powder,  I  think  it  proper  to  tell  how  to  make 
the  oxyphosphates.  The  licjuid  is  phosphoric  acid.  This  is  made  by 
the  action  of  sulphuric  acid  on  old  bones  or  by  burning  phosphorus 
in  oxygen.  The  kind  used  for  the  cement  preparations  is  called 
glacial  phosphoric  acid,  and  can  be  bought  at  any  drug  store  (it  is 
a  solid),  and  by  adding  sufficient  water  to  dissolve  it,  and  evapo- 
rating this  until  it  is  of  the  consistency  of  glycerine,  we  have  an 
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excellent  liquid  that  will  go  with  any  of  the  powders.  The  powder 
is  made  from  oxide  zinc  bought  at  the  drug  store,  and  by  calcining 
it  at  a  white  heat  for  two  hours  and  then  grinding  it  in  a  mortar 
we  have  an  excellent  powder.  Some  manufacturers  put  borax, 
silica  and  powdered  glass  in  before  calcining  it ;  and  the  addition 
of  these  ingredients  and  the  diiference  in  the  burning  is  what 
makes  one  cement  work  diflPerently  from  another. 

DISCUSSION. 

Opened  by  Dr.  E.  S.  Talbot  of  Chicago. 

Chemistr}^,  to  the  majority,  is  a  dry  subject,  and,  unless  taught 
by  an  interesting  and  enthusiastic  person,  is  difficult  of  compre- 
hension. It  bears  the  same  relation  to  medicine  as  the  classics  do 
to  literature;  without  constant  practice  it  becomes  a  thing  of  the 
past.  The  necessity  of  thorouglily  mastering  the  subject  is 
apparent,  as  without  it  scarcely  any  progress  can  be  made  in  our 
specialty.  We  are  indebted  to  the  essayist  for  bringing  this  ques- 
tion before  our  Society.  The  elementary  experiments  will  have  to 
be  omitted  in  our  discussion  to  give  time  for  those  more  important 
to  us.  The  essayist  states  that  carbolic  acid  is  a  smell  destroyer. 
This  depends  on  the  conditions  under  which  it  is  applied.  By 
adding  carbolic  acid  to  sulphureted  hydrogen  it  produces  no 
effect;  but  by  applying  it  to  a  putrefying  substance  the  gases  are 
prevented  from  forming  by  the  coagulation  of  the  albumen. 

Dr.  Taggart  :     I  said  a  disinfectant  was  a  smell  destroyer. 

Dr.  Talbot  :  We  recall,  during  the  rage  of  cholera  in  Xew 
Orleans,  the  scattering  of  carbolic  acid  through  the  streets,  under 
the  impression  of  purifjang  the  atmosphere.  The  germ  of  course 
was  not  affected.  The  distinction  between  creasote  and  carbolic  acid 
should  be  understood  thoroughly  by  dentists,  each  having  its  place 
in  practice.  A  tissue  which  we  wish  to  preserve  should  not  be 
destroyed  by  carbolic  acid,  nor  should  we  apply  creasote  to  the 
roots  of  teeth  where  we  would  prevent  decomposition  of  tissue.  The 
experiments  with  chloride  of  zinc  are  of  the  utmost  importance, 
proving  that  though  other  materials  may  make  good  fillings  for 
roots  the  oxychloride  of  zinc  surpasses  them.  However  particular 
we  may  be  in  removing  the  pulps  of  teeth  some  animal  matter  will 
remain,  and  with  gold,  gutta-percha,  chloroform,  etc.,  we  have  only 
a   mechanical   application,    while   with  oxy-chlo-zinc   we    have    a 
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clieiniciil  as  well  as  a  mechanical  stopping  thus  :  HoS+ZnClg  =Zn 
S+2  IICl  (sulpluireted  hydrogen  plus  chloride  of  zinc  equals 
sulphide  of  zinc  plus  hydro-chloric  acid). 

It  has  been  stated  that  the  peroxide  of  hydrogen  acts  as  a 
disinfectant  and  antiseptic.  I  can  not  express  an  opinion,  as  I 
have  been  unable  to  make  experiments  Marsh's  test  for  arsenic 
in  the  i^ilp  is  both  interesting  and  important  to  us.  It  is  a  fact 
that  arsenic  taken  into  the  stomach  or  applied  to  a  tissue  affects 
it  only  by  its  presence,  and  the  tissue  is  affected,  only  where  it  is 
applied,  by  over  stimulation.  It  can  only  be  absorbed  when  in  a 
liquid  state,  and  when  the  circulation  of  the  pulp  is  normal.  AVe 
shall  all  appreciate  the  formula  for  making  the  phosphate  of 
zinc.  I  have  tried  frequently  to  prepare  it,  but  could  not  suc- 
ceed in  hardening  it.  AVe  have  been  in  the  position  spoken  of 
by  the  essayist,  and  now  shall  be  able  to  manufacture  our  own 
liquid.  It  seems  proper,  at  this  time,  to  review  the  acid  theory 
of  decay  as  presented  by  our  friend.  Dr.  Watt.  I  propose  to 
show  the  fallacy  of  the  theory  demonstrated  by  his  own 
statements.  His  article  in  the  Ohio  Dental  Journal^  of  Sep- 
tember, 1882,  page  410,  says:  "According  to  my  own  observa- 
tion when  the  buccal  fluids  present  a  decidedly  alkaline  reaction 
this  is  generally  owing  to  the  presence  of  ammonia,  hence  I  regard 
this  condition  as  an  ordinary  precursor  of  white  decay.  Even  in 
the  absence  of  test  papers  the  approach  of  this  state  may  be  rec- 
ognized by  a  tenacious  or  soapy  state  of  the  fluid  of  the  mouth," 
Professor  Spalding,  in  a  paper  read  three  years  ago  before  this 
Society,  called  attention  to  the  fact  that  this  condition  existed  in 
mouths  where  the  most  rapid  decay  was  found.  I  have  made 
many  observations  in  this  direction,  and  can  agree  with  him. 
On  page  411,  Dr.  Watt  says:  "Nitric  acid,  formed  by  the 
oxidation  of  ammonia  within  the  mouth,  is,  of  course,  taken  up 
by  combination,  atom  by  atom,  as  fast  as  formed;  hence,  we  need 
not  search  for  free  nitric  acid  in  the  buccal  fluids  in  order  to 
explain  a  variety  of  caries,  having  this  acid  as  its  exciting  cause ; 
and  if  even  we  could  so  And  it,  we  would  find  it  corroding  the 
surfaces  of  the  teeth,  rather  than  making  carious  cavities.  But 
though  we  do  not  find  nitric  acid,  we  may  readily  find  nitrates." 
It  is  possible  for  the  lungs  to  give  off  ammonia  in  cases  of  ure- 
mia ;  but  find  it  in  no  other  condition  of  the  system,  except  in 
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the  decomposition  of  nitrogenous  substances  in  the  mouth — like 
gases  given  off  from  decomposed  food  lodged  between  the  teeth. 
In  Ginelin's  "Hand-Book  of  Chemistry"  I  find  the  following: 
"Azotized  organic  matters  exposed  to  the  air,  in  contact  with 
salifiable  bases  and  water,  yield  salts,  nitric  acid — the  hase  may  even 
he  ammonia.  The  predisposing  aflinity  of  the  base  for  nitric  acid 
causes  the  nitrogen,  at  the  moment  when  it  is  set  free  by  the 
decomposition  of  the  organic  matter,  and  before  it  has  assumed  the 
gaseous  form  in  its  nascent  state,  to  unite  with  the  oxygen  of  the  air 
and  form  nitric  acid."  Now,  the  ammonia  is  the  base,  and  the 
predisposing  affinity  for  the  nitric  acid  would  cause  a  union  of  the 
two  thus:  j^H3+HN03=NH4N03 — (ammonia  plus  nitric  acid 
equals  nitrate  of  ammonia.)  The  ammonia  having  a  greater  affin- 
ity for  the  acid  than  the  tooth  substance,  wliicli  is  neutral. 

As  regards  black   decay.  Dr.  Watt  says:      "  I  have  as  little 
doubt  that  sulphuric  acid  is  the  exciting  cause,  as  I  have  of  any- 
thing else  in  dental  science.     This  acid  is  formed  in  the  mouth  by 
the  oxidation  of  the  sulphureted  hydrogen,  the  results  of  the  oxi- 
dation being  sulphuric  acid  and  water.     In  this  way  it  acts  on  a 
cork,  carbonizing  it  by  taking  its  oxygen  and  hydrogen  to  form 
water,  and  leaving  the  carbon  in  a  state  of  charcoal.    It  carbonizes 
the  organic  portions  of  dentine,  forming  animal  charcoal,  giving 
the    distinctive   color  to  black  decay."     Sulphureted  hydrogen  is 
formed,  as  is  the  ammonia,  by  the  decompositon  of  food  in  and 
around  the  teeth,    thus   1128+04=112804;     but    does    it  attack 
the  teeth   and  produce  the   black   decay  ?      In    the    two   bottles 
which  I     pass   around,    the   one  containing  undiluted    sulphuric 
acid    has    discolored  the    cork ;    while   the   one   containing    the 
solution  of  water  with  twenty-five  per  cent,  sulphuric  acid  has  no 
discoloration  on  the  cork.     The  strength  of  the  solution  containing 
but  twenty-five  per  cent  of  the  acid  is  so  great  that  it  burns  the 
tongue  and  yet  does  not  discolor.     How  would  it  be  possible  to 
endure  a  solution  strong  enough  to  produce  discoloration  of  the 
teeth?    The  saliva  consists  of  99.5  parts  of  water,  and  the  II2SO4 
has  such  an  affinity  for  water  that  it   would  unite  and  become 
so  diluted  as  to  produce  no  effect.     In  order  to  affect  the  tooth 
substance,  it  is  necessarj-  to  confine  the  full  strength  of  the  acid 
to  a  limited  locality,  instead  of  its  being  all  over  the  mouth,  as 
would  be  the  case  if  acids  were  produced  in  the  manner  described. 
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ILLINOIS  STATE  DENTAL  SOCIETY,  WHAT  HAS 
IT  ACCOMPLISHED  ? 


BY    DK.    C.    E.    E.    KOCH    OF    CHICAGO. 


While  at  Decatur  in  the  early  part  of  this  year,  in  attend- 
ance upon  a  reunion  of  veterans  of  the  late  unpleasantness,  in  com- 
pany with  our  venerable  but  loquacious  warrior  brother,  I  had 
listened  to  him  for  hours  while  he  related  "his  most  disastrous 
chances  of  moving  accident  by  floods  and  field,  of  hair-breadth 
'scapes  in  the  imminent  deadly  breach,  etc.;  in  other  words,  while 
he  was  engaged  in  the  charming  occupation  of  swapping  lies  with 
other  heroes  of  those  same  memorable  days.  In  all  of  this  your 
energetic  chairman  of  the  Executive  Committee  seconded  him. 
These  "tales  to  hear"  I  "did  seriously  incline,"  and  so  I  became 
too  full  for  utterance — with  patriotic  rapture.  These  Philistines  dis- 
covered this,  and  immediately  proceeded  to  take  advantage  of  my 
susceptible  condition  and  cunningly  lead  me  into  a  trap,  in  which, 
however,  at  this  time,  I  am  glad  to  have  your  company.  They 
represented  how  lazy  I  had  been ;  how  our  professional  country, 
this  Society,  needed  the  services  of  every  son,  and  how  it  was 
my  duty  to  enlist  at  once.  AYell,  such  reasoning  I  could  not 
withstand,  and  I  immediately  signed  the  muster-roll.  They  then 
undertook  to  assign  me  to  duty,  and  give  me  a  clue  as  to  how  I 
could  best  serve  you,  by  wearying  this  Society  with  a  paper.  I 
consented.  Our  microscopical  warrior,  beg  pardon,  our  warrior 
microscopist  then  suggested  that  I  take  a  subject  that  everybody 
knows  as  little  about  as  I  do.  Said  he  :  "Do  as  I  do;  give  them 
a  few  glittering  generalities  taken  from  some  other  fellow's  book, 
couched  in  your  own  language,  and  everybody  will  commend  you 
for  your  scholarly  attainments."  "Yes,"  remarked  your  Execu- 
tive Chairman,  "  look  at  the  greatest  student  in  our  Society;  he 
employs  the  same  strategy;  see  how  he  treats  us  on  'Bacteria,' 
and  such  things,  because  he  knows  that  but  few  can  contradict 
him.  He  has  gained  the  admiration  of  the  members  by  just  such 
a  course,   to  such  an  extent  that  they   'caned'  him  at  the  last 
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session."  Then  our  warrior  spoke  up,  with  a  fervor  of  speech  and 
enthusiasm  flashing  from  his  eyes  :  "  Look  at  our  younger  friend, 
who  has  grown  to  be  looked  upon  as  a  walking  encyclopiedia  of 
'  Materia  Medica  ;'  without  whose  consent  no  new  remedy  can  be 
administered  to  aggravate  the  woes  of  humanit}' ;  and  who  scien- 
tifically scrutinizes  all,  before  it  is  safe  for  our  members  to  employ 
them.  He  is  another  example  of  this  principle.  And  then 
look  at  the  Blattidarian,  do  you  suppose  he  could  have  handled 
these  innocent  cockroaches  in  the  way  he  did,  and  without  fear 
of  the  wrath  of  the  Society  for  the  Prevention  of  Cruelty  to  Ani- 
mals, had  he  not  known  that  any  statement  he  might  make  could 
not  be  contradicted  ;  the  methods  of  dining  of  these  inhabitants 
of  out-of-the-way  places  not  being  a  matter  of  public  notoriety, 
and  only  known  to  savants."  This  was  suggested  by  our  friend 
from  Springfield.  The  veteran  then  observed:  "You  know  our 
friend  from  Rockford,  who  once  occupied  our  presidential  chair. 
He  posed  for  years  as  the  exemplification  of  modesty ;  and  it  is  a 
fact,  so  little  did  our  members  know  of  the  genuine  article,  that 
they  elected  him  only  on  this  account,  and  the  best  part  is,  they 
have  never  yet  discovered  their  delusion."  "  Yes;  and  behold  our 
fair  complexioned  friend  from  Chicago,  who  was  present  at  the  birth 
of  this  Societ}^,  and  has  always  been  necessary  to  open  its  discus- 
sions. He  made  the  members  believe  that  he  was  an  orator,  and 
that  no  subject  could  be  brought  up  on  which  he  was  not  an  fait, 
and  could  speak  oracularly,"  remarked  your  Chairman.  And  thus 
a  running  fire  was  kept  up  of  instances,  to  prove  by  the  examples 
of  our  shining  lights,  that  it  was  not  necessary  to  know  all  about 
the  subject  treated,  but  only  that  the  audience  should  know 
less  about  it  than  the  writer,  or  what  is  better  still,  know  nothing  at 
all  about  it.  Their  arguments  convinced  me,  and  my  dilemma 
thereby  increased  ;  I  knew  of  no  subject  that  would  bear  this 
test,  and  was  seriously  tempted  to  desert.  They  finally  assured  me 
that  during  the  last  five  or  six  years  this  Society  had  added  largely 
to  its  membership,  and  that  these  new  members  were  wofully 
ignorant  (of  our  earl}^  history),  and  that  if  I  would  write  something 
of  the  nature  of  a  history  of  the  origin,  rise,  and  progress  of  our 
Society,  it  would  answer  the  requirements.  As  is  customary 
with  historians,  I  have  given  you  the  motives  which  prompted 
my  writing  and   inflicting   this  imposition  upon    your    patience. 
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and  now,  witli  your  permission,  we  will  order  the  curtain  up  and 
l)roceed  to  view  our  subject. 

On  the  24th  of  July,  1865,  tliere  assembled  at  the  dental 
depot  of  S.  S.  White,  at  Chicago,  u])on  a  call  issued  by  a  com- 
mittee from  the  Chicago  Dental  Society,  forty-nine  practitioners  of 
dentistry  in  this  State,  of  whom  onl}'  eighteen  came  from  outside 
of  that  city,  for  the  purpose  of  organizing  a  State  Society.  The 
objects  set  forth  in  the  preamble  to  the  Constitution,  at  that  time 
adopted,  were:  "To  cultivate  the  science  and  art  of  dentistry  and 
collateral  branches  ;  to  elevate  and  sustain  the  professional  char- 
acter of  dentists,  and  to  promote  among  them  nmtual  improvement, 
social  intercourse  and  good  will."  It  must  be  remembered  that  at 
that  time  the  news})aper  name  of  "tooth  carpenter,"  as  applied  to 
our  calling,  was,  perha])S,  fully  as  deserved  as  that  of  the  "dental 
profession,"  and  that  this  declaration  of  principles  was  made  by 
men,  who,  with  a  very  few  exceptions,  had  not  had  the  benefit  of 
being  systematically  prejiared  for  the  pursuit  of  professional  life.  In 
fact,  college  educated  men  were  conspicuous  by  their  absence,  and 
(perhaps  it  is  no  digression  to  remark  here)  remained  so  for  many 
years.  It  certainly  will  not  be  absolutely  unfair,  if  we  doubt,  some- 
what, the  entire  sincerity  of  the  declaration  contained  in  this  pre- 
amble, or  at  least,  the  sincerity  of  many  of  the  signers  in  attaching 
their  names  to  it ;  especially  so,  as  we  read  that  Dr.  Whetherbee,  of 
Boston  was  present,  soliciting  aid  to  the  Boston  Protective  Union, 
in  their  suit  to  nullify  the  patent  issued  to  Dr.  Cummings,  as  the 
inventor  of  vulcanized  rubber  base  for  teeth.  It  is  a  fact  that 
the  matter  of  this  patent,  and  the  unjust  and  unreasonable,  but  yet 
legal,  imposition  of  the  Goodyear  Dental  Vulcanite  Company 
acted  as  a  common  center  of  attraction  and  resistance  to  manv 
dentists.  If  any  were  drawn  towards  this  Society  by  the  expected 
reinforcements  in  resistance  to  the  exactions  of  that  company  to  be 
found  at  its  meetings,  or  new  information  in  the  status  of  the  case 
they  expected  to  get  there,  the  dental  profession  of  this  State 
has,  after  all,  something  to  be  thankful  for,  to,  and  received  a 
benefit  from  an  organization  that  it  was  wont  to  look  upon  as 
simply  legalized  robbers.  But  be  this  as  it  may,  the  fact  never- 
theless remains,  that  if  we  look  back  over  the  nineteen  years  past 
the  record  shows  an  unvarying  ftiithfulness  to  the  principles  laid 
down  as  the  corner-stone  upon  which  our  structure  is  reared. 
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Yery  little  was  accomplished  at  the  first  meeting,  except 
to  adopt  the  Constitution.  If  an v  professional  subjects  were  dis- 
cussed, the  record  fails  to  show  it. 

At  the  second  annual  meeting,  which  was  also  held  in  Chicago 
in  May,  1866,  a  committee  was  appointed  to  prepare  subjects  for 
discussion,  and  reported  eight  different  topics,  which  appear  to 
have  been  discussed  quite  generally.  A  committee  was  appointed, 
on  motion  of  Dr.  Cushing,  to  prepare  an  order  of  business  and  a 
list  of  subjects  for  discussion  for  the  next  meeting  in  circular  form, 
and  mail  the  same  to  all  members  previously ;  and  to  dentists  in 
the  State  generally,  inviting  them  to  attend.  This  is  the  beginning 
of  our  present  systematic  method. 

Miss  Dr.  Lucy  Hobbs  was  at  this  meeting  presented  to  the 
Society  and  elected  a  member,  but  never  qualified ;  presumably 
because  she  soon  after  joined  another  society  having  but  one  other 
member,  and  removed  from  the  State. 

The  Society  met  again  at  Chicago  in  November,  1866,  in 
semi-annual  session.  The  first  address  read  before  this  body  was 
prepared  and  read  by  Dr.  M.  S.  Dean  at  this  meeting,  being 
written  upon  invitation  of  the  Society.  The  record  does  not  tell 
the  subject  of  the  paper.  The  first  clinic  was  held  at  this  time  in 
the  ofli'ce  of  Dr.  Honsiuger.  Dr.  Cushing  opened  the  first  subject 
for  discussion  by  an  essay  on  "Causes  and  Prevention  of  Diseases 
of  the  Teeth,"  being  the  first  essay  read  before  this  Society.  Dis- 
cussions on  this  and  other  subjects  took  place.  He  also  gave  a 
clinic  at  his  oflice.  At  this  session  a  code  of  ethics  was  ordered 
to  be  prepared  by  a  committee,  who  reported  substantially  the 
code  of  the  American  Dental  Association,  which  was  adopted. 

The  third  annual  meeting  again  convened  at  Chicago  in  May, 
1867.  At  this  session  a  regular  clinic  was  first  established  (which 
has  ever  since  then  been  maintained  at  our  sessions),  and  has 
always  been  one  of  the  most  valued  accessories  in  the  work  con- 
templated by  this  Societ}'.  The  hours  from  nine  to  eleven  each 
morning  were  set  apart  for  that  purpose,  but  the  clinical  demon- 
strations were  so  interesting  that  the  clinic  was  prolonged  till 
2  p.  M.  The  meetings,  whicli  liad  been  held  semi-annually  up  to 
this  time,  were  at  this  session  changed  to  annual. 

Dr.  0.  Willson  read  a  paper  on  "Anaesthesia,"  Drs.  Eames, 
Forbes  and  Judd  of  St.  Louis,  made  their  debut  in  the  Society  at 
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this  session,  and  were  elected  honorary  members ;  and  no  meeting 
since  then  has  ever  been  complete  without,  at  least,  smne  of  them 
present,  accompanied  by  others  of  our  brothers  from  the  city  across 
the  bridge.  At  this  point  it  is  but  justice  to  observe  that  these 
brethren  have  added  no  small  sum  to  the  value  of  our  debates, 
in  aid  of  the  advancement  of  our  profession.  Their  efforts  have 
certainly  been  to  our  gain,  whether  to  the  loss  of  the  Missouri 
Society  or  not  it  is  not  our  province  to  judge.  They  heard  our 
Macedonian  cry,  "come  over  and  help  us,"  and  responded.  They 
came  willingly  to  toil  in  our  vineyard ;  perhaps  the  soil  was  easier 
of  cultivation,  and  promised  a  richer  yield  of  immediate  fruit. 
St.  Louis  people,  you  know,  are  as  proverbial  for  their  laziness  as 
Chicagoans  are  for  their  modesty.  I  presume  that  accounts  for 
their  farming  mostly  on  our  side  of  the  river. 

A  resolution,  condemning  "the  practice  of  taking  students 
to  be  sent  forth  to  practice  after  only  from  three  months  to  a 
year's  study,  and  recommending  that  the  term  of  study  should  not 
be  less  than  three  years  in  addition  to  graduation,"  was  adopted 
at  this  session.  This  resolution,  though  of  itself  of  no  weight  or 
value,  especially  as  the  author  of  it  himself  never  shaped  his 
course  by  it,  is  yet  the  first  indications  of  an  endorsement  of 
college  education,  although  only  dimly  foreshadowed  in  the  word 
"graduation  " 

It  was,  previous  to  that  time,  not  urged  by  many  of  even  those 
who  were  then  considered  the  better  class  of  practitioners  that 
college  training  for  dentists  was  particularly  desirable,  and  certainly 
not  essential.    Alas,  very  much  to  the  regret  of  quite  a  number  of  us. 

So  far  as  this  Society  is  concerned  it  was  a  word  of  encourage- 
ment to  colleges,  which,  later  on  in  the  history  of  this  Society,  has 
been  iterated  and  reiterated,  and  in  language  of  no  doubtful  mean- 
ing, in  essays  and  discussions,  and  resolutions  as  well.  All  this 
was  never  done  because  the  colleges  then  gave  us  anything  in 
return.  Their  graduates  kept  aloof  from  us  for  many  years.  This 
Society  repeatedly  emphasized  the  necessity  of  collegiate  education, 
but  if  professors  laid  any  stress  upon  society  membership  as  essen- 
tial or  desirable  to  graduates,  we  failed  to  see  any  fruition  of  such 
seed  sown  bv  them. 

Of  late  years  this  matter  has  changed,  and  the  many  younger 
men,   who    come   to   our    ranks    fresh    from   their   studies,    have 
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certainly  been  a  valuable  acquisition  to  us;  and  I  believe  that 
some  of  that  class,  who  have  alreadj^  risen  to  a  position  of  national 
reputation,  will  tell  you  that  this  Society  has  ripened  and  broadened 
and  developed  their  college  attained  knowledge,  and  that  without 
this  sort  of  post-graduate  exercise  they  would  have  remained  in  a 
condition  very  closely  allied  to  stasis  if  not  atrophy. 

A  new  departure  was  adopted  at  the  session  of  1867.  It  was 
ascertained  that  holding  the  session  in  Chicago  largely  constituted  a 
Chicago  Society,  and  perhaps  feeling  that  Chicago,  having  had  three 
years'  training,  was  ready  for  graduation — Chicago  people  being 
proverbially  unselfish — it  was  decided  to  adopt  the  policy  of  itin- 
erancy in  holding  our  meetings,  so  as  to  be  in  better  shape  for 
missionary  work  in  enlightening  our  professional  heathen  in  the 
rural  districts.  This  was  undoubtedly  one  of  the  wisest  moves  ever 
adopted  under  the  then  existing  circumstances,  although,  with  the 
present  condition  of  the  professional  status  in  this  state,  I  believe  it 
may  become  desirable  to  alternate  between  Springfield  and  Chicago, 
the  capital  and  commercial  metropolis  of  the  State.  As  the  State 
Board  meets  at  the  same  time  and  place  as  this  Society,  and  the  con- 
venience of  this  Board  and  their  candidates  for  examination  to 
admission  to  practice  in  this  State  may  make  such  a  step  judi- 
cious at  some  day. 

The  fourth  annual  session  was  held  at  Springfield  in  May,  1868. 
At  this  session  the  Society  adopted  a  seal  and  blank  form  of  certifi- 
cate of  membership,  which  was  soon  discovered  to  be  unwise,  and 
in  1876  the  issuance  of  certificates  of  membership  was  discontinued. 
The  reason  for  this  was  that  the  policy  of  this  Society,  up  to  this 
time,  had  been  to  admit  every  one  who  practiced  dentistry,  practically 
his  only  pre-requisite  and  qualification  being  a  good  moral  character 
and  a  willingness  on  his  part  to  abide  by  the  Constitution  and  Code 
of  Ethics.  This,  as  a  missionary  body,  was  the  only  course  admis- 
sible to  us,  as  the  object  was  to  improve  practitioners,  which  we 
could  not  have  done  had  we  insisted  on  an  examination,  as  we  now 
do,  because  there  was  then  no  compulsion  by  law,  as  is  now,  to  be 
properly  qualified  before  entering  upon  practice  in  the  State.  It 
was,  no  doubt,  under  this  system  a  fact,  that  men  would  join  this 
Society  to  obtain  its  certificate  of  membership  under  gold  seal  and 
with  colored  silk  ribbon,  which  they  would  have  framed,  and  hang  up 
in  their  offices,  as  a  sort  of  diploma  and  evidence  of  professional 
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respectability,  and  thou  never  come  near  a  meeting  again,  or  pay 
dues  for  the  su]i|)ort  of  tlie  Society,  unless  it  should  happen  to  meet 
in  their  neighborhood.  Under  the  ])resent  system  of  admission 
of  members  it  seems  to  me  tiie  issuing  of  a  certilicate  might  be 
entirely  judicious,  and  certainly  not  objectionable,  as  one  enter- 
ing the  Society  has  now  first  to  give  satisfactory  evidence  of  his 
eapacit}'  and  ability. 

At  this  Springfield  session  our  present  method  of  introducing 
the  subjects  for  discussion  by  essays,  previously  prepared  upon 
them,  was  first  generally  introduced. 

The  fifth  annual  session  convened  at  Quincy  in  May,  1869. 
At  this  meeting  the  propriety  of  printing  the  report  and  discus- 
sions of  the  meetings  was  first  suggested,  and  an  arrangement 
was  made  with  the  Missouri  Dental  Journal  to  publish  the  same. 
The  essays  and  discussions  were  published  in  full  in  the  July 
number  of  that  journal  for  that  year. 

The  sixth  annual  meeting  was  held  at  Bloomington  in  May, 
1870.  At  this  session  a  paper  was  read  by  Dr.  Gushing,  upon 
"  The  propriety  of  legislation  for  the  protection  of  the  people 
against  dental  imposition,  etc.;"  which  was  followed  by  a  paper  on 
"Dental  Legislation  and  Plate  Work,"  by  Dr.  Black.  This  was 
the  entering  wedge  which  resulted,  eleven  years  later,  in  the 
passage  of  our  present  State  law  upon  this  subject.  At  this  ses- 
sion a  committee  of  three  was  appointed  to  draw  up  a  bill  regu- 
lating the  practice  of  dentistry,  and  petition  to  the  legislature  for 
its  passage.  This  conmiittee  were  Dr.  Gushing,  and  Drs.  Smith 
and  French  of  Springfield.  The  Society  voted  $25.00  at  this 
session,  which  was  supplemented  b}'  personal  subscriptions  of 
$120.00  to  the  testimonial  fund  to  Dr.  Barnum,  the  inventor  of 
the  rubber  dam.  The  first  Publication  Gommittee  was  appointed 
here,  and  Dr.  G.  Stoddard  Smith,  then  secretary,  had  the  honor 
of  editing  the  first  one  of  our  annual  journals  published  in  the 
name  of  this  Society. 

Our  Transactions  have,  since  then,  gained  year  by  year,  under 
the  accumulated  experience  of  diff'erent  secretaries,  in  methods  of 
arrangement  and  tvpographical  and  mechanical  beauty  and  excel- 
lence, fully  in  the  ratio  that  the  value  of  the  subject  matter  of 
papers  and  discussions  furnished  by  the  members  has  advanced, 
until  Dr.   iNoyes  brought  them  to  about    perfection.     But  yet,  I 
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must  confess  that  it  seems  to  me  that  the  last  volume,  issued  by 
our  newest  secretary,  and  a  very  young  man,  about  reaches  the  extent 
of  possibility  of  perfectness  ;  and  if  the  members  will  strive  to  do 
their  part  of  this  book-making  equally  as  well,  it  w^ould  seem  as 
though  ours  would  certainly  be  the  best  of  all  dental  societies,  as 
we  believe  it  now  is  the  best  working  State  Society  in  the  land. 

The  seventh  annual  meeting  was  held  at  Peoria,  in  1871.  At 
this  meeting  the  Committee  on  Legislation  reported  that  they  had 
made  a  beginning  at  the  siege  of  the  legislature,  and  recorded 
their  first  repulse  ;  but  expressed  the  hope  of  securing  a  capitula- 
tion later  on.  A  standing  committee  on  "  Infraction  of  the  Code 
of  Ethics  "  was  first  appointed  at  this  meeting. 

The  eighth  annual  session  was  held  at  Chicago,  in  1872. 
At  this  meeting  the  Society,  for  the  first  and  only  time  in  its 
history,  was  short  for  the  necessary  funds  to  run  its  expenses. 
The  annual  dues  of  $2.00  from  members  not  realizing  enough  to 
cover  the  expense  incurred  by  the  recently  undertaken  publication 
of  its  Transactions  a  sufficient  amount  was  at  once  raised  by  vol- 
untary contribution.  The  Committee  on  Legislation  reported  that 
matters  were  in  statu  quo^  and  Dr.  Black's  name  was  substituted 
for  Dr.  C.  Stoddard  Smith,  owing  to  the  latters  absence  in  Europe. 
The  session  of  1873,  the  ninth,  was  held  at  Rock  Island  and 
Davenport,  Iowa,  in  conjunction  with  the  Iowa  State  Dental 
Society,  and  the  discussions  and  papers  printed  in  a  volume  of 
joint  transactions. 

After  quite  an  animated  discussion  the  annual  dues  were,  by 
amendment  to  the  By-Laws,  changed  to  $4  from  $2,  and  since  then 
the  Society  has  never  been  embarrassed  for  funds  to  do  its  assumed 
work,  showing  the  wisdom  of  the  change.  An  amendment  to  the 
By-Laws  was  also  adopted  here,  making  it  obligatory  upon  mem- 
bers not  to  take  students  for  a  less  period  than  three  years,  and 
requiring  of  them  "a  written  obligation  to  graduate  from  some 
regular  dental  college  before  assuming  the  responsibilities  of 
practitioners." 

The  tenth  session  convened,  in  1874,  at  Jacksonville.  It  was 
here  that  another  repulse  by  the  legislature  was  reported  by  the 
Committee  on  Legislation,  which  was  now  composed  of  Drs.  Cush- 
ing,  C.  S.  Smith  and  Miles.  But  the  committee  yet  expressed 
hope  of  ultimate  success,  and  recommended  continuing  the  siege. 
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At  the  eleventh  session,  held  at  Ottawa  in  1875,  another  failure 
in  the  legislature  was  reported,  and  the  chairman  of  the  committee 
came  up  smiling  and  said:  "It  is  evident  that  success  can  only 
come  from  patient  and  persistent  effort;"  and  so  the  committee 
were  told  they  might  get  ready  for  the  next  round. 

At  the  twelfth  session  at  Galesburg,  in  1876,  the  standard  of 
admission  to  members  was  raised,  by  giving  the  Executive  Com- 
mittee power  either  to  recommend  candidates  at  the  meeting  at 
which  they  apply,  or  to  order  the  application  to  lie  over  for  one 
year,  at  which  time  the  applicant  might  be  again  examined  or 
again  laid  over,  or  entirely  rejected,  as  the  committee  might 
prefer. 

The  thirteenth  session  was  held  at  Springfield,  in  1877, 
during  the  session  of  the  legislature,  and  the  committee  having 
the  dental  bill  in  charge  reported  only  progress,  and  the  Society 
moved  en  masse  on  the  legislative  bulwarks,  but  was  again  unsuc- 
cessful. At  the  same  session  the  By-Laws  were  amended,  provid- 
ing for  a  Board  of  Censors,  and  establishing  a  standard  for  an 
examination  of  admission  to  membership,  which  is  substantially 
the  rule  governing  admission  now.  Two  members  were  at  this 
session  expelled  from  the  Society  upon  report  of  its  Standing 
Committee  on  Infraction  of  the  Code,  for  violation  of  the  code  of 
ethics. 

The  fourteenth  session  was  held  at  Rockford,  in  1878. 

The  fifteenth  was  held  at  Springfield,  in  1879,  and  here  the 
Committee  on  Legislation  reported  that  the  bill  had  passed  the 
Senate,  and  was  likely  to  pass  the  House,  but  it  proved  again 
a  delusion.  Drs.  Cushing,  Miles  and  K.  B.  Davis  were  con- 
tinued as  the  committee. 

The  sixteenth  session  was  held  at  Bloomington,  in  1880. 

The  seventeenth  was  held,  in  1881,  at  Rock  Island,  where 
the  Legislative  Committee  again  reported  a  breach  effected,  and 
expressed  the  hope  that  by  a  well  concerted  charge  a  surrender 
might  be  forced  from  the  legislature,  which  was  then  in  session. 
Drs.  Ilarlan  and  Swain  were  added  to  the  committee,  and  815(> 
was  voted  Irorn  the  treasury  for  the  use  of  the  committee  to  aid 
in  defraying  their  expenses  while  in  the  legislative  trenches  at 
Springfield,  which  was  supplemented  by  an  appropriation  from 
the  Chicago  Dental  Society.      This  session  adopted  a  resolution 
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declaring  dentistry  a  specialty  of  medicine,  and  a  medical  educa- 
tion necessary  to  the  most  successful  practice  of  dentistry. 

At  the  eighteenth  session,  held  at  Quincy  in  1882,  we  rejoiced 
at  last  at  the  accomplished  fact  of  a  law  adopted,  giving  our  pro- 
fession a  legal  status  in  the  State,  and  already  in  full  and  successful 
operation,  with  Dr.  Gushing,  who  for  eleven  long  years  led  the 
van  of  our  forlorn  hope,  as  the  executive  officer  of  a  State  Board 
of  Examiners ;  but  we  had  to  mourn  a  great  loss  over  the  death  of 
Dr.  Dean,  as  well. 

As  this  brings  our  diary  down  to  the  personal  recollections  of 
all  the  members,  I  will  now,  with  your  permission,  call  your  atten- 
tion to  a  few  facts  which  have  come  to  my  notice,  in  perusing 
the  record  of  our  history.  In  1865  we  began  with  19  members ; 
we  have  added  since  then,  by  election,  193,  and  restored  by 
reinstatement,  5,  making  a  total  membership  of  21Y.  Of  this 
number  death  has  taken  from  us  (while  members),  4 ;  by  removal 
we  have  lost  9  ;.  by  transfer  to  honorarj'  list,  1 ;  by  resignation,  7, 
and  by  non-payment  of  dues  and  expelled,  109 — a  total  loss 
of  130;  leaving  in  good  standing  at  this  time,  117.  The  per- 
centage of  those  who  were  Uropped  for  non-payment  of  dues,  in 
nineteen  j^ears,  is  44 ;  that  of  the  members  now  in  good  stand- 
ing is  a  fraction  over  47,  and  scarcely  9  per  cent,  of  our  loss  was 
sustained  from  legitimate  causes.  The  circumstances  already 
referred  to  will,  no  doubt,  explain  this  apparently  large  loss  of 
members  for  non-payment  of  dues,  as  the  small  amount  of  the 
annual  tax  exacted  for  the  running  expenses  of  this  Society  could 
not  have  been  a  valid  reason  for  surrendering  so  beneficial  a 
membership  to  the  members  departed.  Yet,  large  as  the  loss 
from  this  cause  has  been,  I  doubt  if  the  percentage  of  44  in  nine- 
teen years  is  not  less  than  the  average  experience  table  of  soci- 
eties generally.  That  the  itinerancy  of  our  Society  has  been  suc- 
cessful in  the  result  sought  to  be  obtained  by  it,  is  evidenced  by 
the  fact  that  at  the  beginning  64  per  cent,  of  its  membership 
was  located  in  Chicago,  now  68  per  cent,  reside  outside  of  that 
city. 

In  the  first  five  years  of  its  existence,  during  seven  sessions, 
only  fourteen  addresses  and  essays  were  read  before  the  Society,  or 
an  average  of  two  per  session.  Since  then,  in  fourteen  years  and 
during  the  period  for  which  our  annual  Transactions  have  been 
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publislied,  108  addresses  and  essays  have  been  read,  an  averasce 
of  about  eight  per  session.  Is  there  any  one  so  hypercritical  as  to 
say  it  were  better  that  some  of  these  papers  had  never  seen 
davHglit  ?  Perliaps  it  may  be  true  that  many  of  tliese  produc- 
tions, measured  eitlier  from  a  Hterary  or  a  scientific  standpoint, 
were  of  little  value :  but  let  it  not  be  forgotten  that  every  effort 
of  this  kind  compelled  some  thoughtful  consideration;  and  the 
stimulus  to  the  exercise  of  independent  thought,  and  even  thought 
of  any  kind,  that  the  production  of  these  papers  exerted,  has  not 
only  been  of  incalculable  value  to  the  writers,  but  to  the  pro- 
fession throughout  this  State ;  yes,  and  far  beyond  its  limits  as 
well. 

I  remarked,  some  time  ago,  that  Chicago  people  were  pro- 
verbially modest,  and  I  imagined  1  saw  a  smile  pass  over  the 
faces  of  some  of  this  audience.  I  think,  however,  that  this  asser- 
tion is  capable  of  verification,  so  far,  at  least,  as  applied  to  that 
part  of  Chicago  represented  in  this  body.  Look  at  it !  There 
have  been  nineteen  presidents  of  this  Society,  of  which,  Chicago 
furnished  only  seven.  Of  the  nineteen  vice-presidents,  only  four 
hailed  from  the  city  by  the  lake.  Of  the  nineteen  secretaries, 
only  fifteen  came  from  Chicago.  The  Society  has  been  particu- 
larly kind  to  Chicago  with  the  bestowal  of  this  office.  But  as  it 
is  one  in  which  the  emoluments  are  large  and  the  duties  and  labors 
merely  nominal  there  never  was  any  demurrer  filed.  Of  the 
nineteen  treasurers,  Chicago  has  only  had  two.  It  is  evident  that 
the  commercial  metropolis  has  not  been  considered  a  secure 
place  in  which  to  deposit  the  shekels  of  this  Society,  and  our  rural 
friends  have  generally  managed  to  hold  the  purse-strings. 
Whether  this  was  to  prevent  sudden  corners  in  wheat,  or  a 
depleted  treasury,  they  probably  know  best.  Of  the  nineteen 
librarians,  only  three  came  from  Chicago.  Upon  a  whole,  it  must 
be  said  that  the  honors  and  burdens  have  always  been  fairly 
divided,  and,  although  there  never  was  any  sectional  question  raised 
in  our  elections  of  officers,  the  good  sense  of  this  body  appears 
by  figures,  which  are  said  never  to  prevaricate,  to  have  apportioned 
things  pretty  nearly^?'*?  7'ata,  without  especially  desiring  so  to  do. 

Of  the  forty-nine  original  members  who  organized  this  Society 
only  six  now  remain,  who  have  kept  up  an  uninterrupted  member- 
ship.    They  are  Drs.  Cushing,  Honsinger  and  A.  W.  Freeman  of 
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Chicago ;  and  Drs.  Grouse,  then  of  Mt.  Carroll ;  Kitchen,  then  of 
Galva ;  and  Ornisbee  of  Geneva.  Drs.  Freeman  and  Ilonsinger 
have  only  met  with  ns  occasionally  and  given  us  their  counsels ; 
Drs.  Crouse,  Kitchen  and  Ormsbee  have  been  rarely  absent  from 
our  sessions.  Dr.  Cushing  alone  can  claim  the  proud  distinction 
of  never  having  been  absent.  In  this  honor  he  would,  however, 
have  had  to  share  with  Dr.  M.  S.  Dean,  had  it  not  been  for  his 
sudden  and  untimely  death.  I  believe  it  is  but  justice  to  our 
never-to-be-forgotten  departed  brother,  and  not  mere  meaningless 
flattery  to  the  living,  to  say  that  these  two  men  share  alike  in  the 
honor  of  having  been  the  pilots  and  look-outs  who  guided  our  Society 
ship.  The  two  are  indissolubly  united,  in  my  mind,  and  equally 
so,  I  am  quite  sure,  in  the  minds  of  all  the  older  members  of  this 
body,  as  the  men  who  mapped  out  the  course  and  largely  gave  the 
bearings  to  whoever  was  temporarily  at  the  wheel,  and  always 
looked  out  for  breakers  and  shoals  ahead.  We  have,  during  these 
years,  added  many  names  to  our  rolls ;  of  men  who,  through  the 
stimulus  obtained  at  our  meetings,  have  not  only  become  better 
qualiiied  as  dentists,  but  who  have  reached  a  position  of  tame 
as  students  in  the  science  of  our  specialty,  and  of  the  co-related 
sciences ;  chiefest  of  whom  is  that  intrepid  knight  from  Jackson- 
ville, who  annually  comes  to  us  freighted  down  with  rich  nuggets 
of  thought,  gathered  from  the  virgin  soil  of  fields  previously  unex- 
plored ;  and  all  of  them  will  admit  that  a  very  great  share  of  what 
they  are  or  have  accomplished, .  is  due  to  this  Society  and  the 
many  words  of  encouragement  and  counsel  received  at  the  hands 
of  these  two  men. 

An  imperial  author,  in  an  introduction  to  his  book,  asserts  that 
"  Historic  truth  ought  to  be  no  less  sacred  than  religion."  Keview- 
ing  the  things  accomplished  by  this  Society  during  the  first  two 
decades  of  its  annual  sessions,  which  the  present  one  rounds  up, 
I  trust  will  bring  to  every  one  here  that  encouragement  and 
inspiration  to  nobler  efl:orts  and  aspirations,  which  is  ever  to  be 
derived  from  the  contemplation  of  success-crowned  endeavor.  The 
record  of  the  earnest  labors  of  the  past  nineteen  years  is  before  us  as 
a  matter  of  history;  and  certainly  the  higher  altitude,  in  all  things 
pertaining  to  professional  and  scientific  life,  attained  by  the  dental 
profession  of  this  State  during  this  brief  space  of  time  should  be 
the  sacred  professional  religion  of  the  younger  men,  who  will  soon, 
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under  the  inevitable  laws  of  time,  lead  the  thought  and  action  of  our 
beneficent  profession.  The  precepts  of  harmonious  and  unselfish 
action,  which  are  revealed  to  us  by  the  history  of  this  Society, 
are,  I  am  positive,  phenomenal,  as  compared  to  the  experience 
of  Societies  generally,  and  they  are  worthy  to  be  made  the 
fundamental  principle  of  the  creed  that  is  to  guide  this  body  in 
the  future. 

Our  coming  navigators  should  ever  bear  in  mind  that  our 
voyage  thus  far  has  been  unmarred  by  the  shoals  of  personal 
ambition  or  the  breakers  of  jealousies  or  clique  domination.  No 
storm  of  internal  dissension  ever  caused  a  delay  in  the  steady  and 
onward  course,  nor  strained  the  timbers  of  our  noble  young  craft. 
Oar  young  ship,  the  dental  profession,  is  fast  approaching  the 
harbor,  where  she  will  moor  alongside  of  her  older  sisters,  here- 
tofore considered  of  nobler  bulk,  and  she  will  no  longer  be  looked 
upon  by  them  as  insignificant  or  an  interloper,  and  an  impartial 
custom  house  will  give  her  a  register  as  of  equal  bulk,  capacity 
and  staunchness  with  any  other  craft.  The  haven  is  not  far  oflf; 
already  on  our  course  thither  we  have  had  many  hails  of  welcome, 
by  cruisers  from  the  thither  shore,  cheering  us  on  our  way.  Many 
of  the  old  oflicers  and  crew  may  not  be  permitted  to  see  the  full 
completion  of  the  voyage;  but  thanks  to  the  wisdom,  ability,  dis- 
cretion, perseverance  and  unfaltering  and  unselfish  devotion  of 
such  men  as  our-ever  to  be  revered  shipmate  Dean,  and  those  to 
whom  he  was  a  shining  exemplar  and  constant  companion,  whom 
it  would  be  invidious  to  mention  by  name,  some  of  us,  like  Moses 
upon  Mount  Pisgah,  have  lived  long  enough  to  see  the  promised 
land,  not  flowing  with  milk  and  honey,  but  where  dentists  shall 
no  longer  be  a  lot  of  mere  mechanical  "tooth  carpenters,"  as 
formerly,  but  where,  by  reason  of  deserving  it,  our  craft  shall  be 
truly  respected  and  universally  recognized  as  the  equals  of  the 
other  learned  professions. 

DISCUSSION. 

Dr.  C.  A.  Kitchen  of  Rockford. 

We  have  listened  to  an  entertaining,  as  well  as  a  very  accurate 
and  concise  history  of  this  Society  since  its  organization  ;  and 
while  the  writer  has  brought  to  our  notice  nmch  that  has  been 
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accoiiiplished  through  its  agency,  it  would  be  no  easy  matter  to 
tell  all  that  has  been  done  or  to  estimate  all  the  good  results  in  a 
direct  and  indirect  way.  There  is  no  question  unsolved,  so  there 
can  be  no  discussion ;  we  all  surely  agree  with  the  essayist  in 
every  statement  he  has  ]nade  as  to  the  usefulness  and  achievements 
of  our  Society.  Those  who  have  been  longest  connected  with  it 
and  who  have  been  most  regular  in  attendance  at  its  sessions,  best 
know  and  feel  its  inspiring  intluence,  and  are  the  best  able  to 
compare  its  present  condition  with  the  past. 

I  have  thought,  while  coming  into  this  magnificent  building 
from  day  to  day,  that  our  Society  might  be  compared  to  it  in  many 
respects.  In  the  first  place,  both  are  State  institutions,  whose 
foundations  were  laid  broad  and  deep,  many  years  ago,  to  support 
grand  superstructures.  Then  this  building  has  many  strong 
pillars  and  columns  upon  which  its  endurance  depends.  Our 
Society  has  its  pillar  men ;  columns  of  strength  they  are,  and 
firm  as  adamant  in  their  devotion  to  this  Society ;  and  they  will 
continue  to  uphold  and  support  the  structure  they  have  erected. 
All  about  us  are  to  be  seen  beautiful  ornaments,  proving  that  the 
hand  of  the  artist  and  the  master-workman  have  contributed  in 
these  adornments.  We  have  members,  earnest  students,  tireless 
investigators,  who  bring  us  each  year  the  rich  fruits  of  their 
researches.  They  are  our  ornaments;  their  works  are  admired  and 
esteemed  throughout  the  whole  country,  and  by  the  profession 
everywhere..  This  building  has  reached,  in  its  construction,  a 
stage  of  usefulness  where  it  answers  the  main  purjjose  for  which  it 
was  intended,  though  not  yet  completed.  Our  Society  has  accom- 
plished, and  is  accomplishing,  a  great  work.  It  has  arrived  at  a 
stage  of  usefulness,  but  its  power  and  influence  are  only  beginning 
to  be  felt.     A  larger  work  is  yet  before  it. 

Tlie  State  House  has  been  brought  to  its  present  condition  by 
vast  appropriations,  and  a  large  outlay  must  yet  be  made  to  carry  it 
forward  to  completion  and  to  keep  it  in  order.  This  Society  has 
reached  its  present  state  of  excellence  through  the  appropriations  of 
valuable  time  and  thought ;  and  the  members  will  still  be  called  upon 
to  contribute  largely  for  its  future  support  and  increasing  demands. 
Many,  perhaps  all,  who  have  been  making  these  appropriations  from 
year  to  year  have  themselves  been  compensated  in  return  ;  but  Home^ 
whose  names  were  mentioned  in  the  paper,  can  scarcely  realize  how 
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much  tliuyAave;  done  towards  ])laciiii;  and  kee])in^^  tliis  Society  up  to 
a  standard  of  excellence.  Tlirough  their  iiitiueuce  and  example  the 
members  have  learned  to  love  and  honor  the  profession  and  to 
uphold  professional  dignity  and  deportment. 

A  courteous  greeting  and  hearty  encouragement  have  been 
given  to  all  who  have  joined  our  ranks  from  proper  motives,  and 
they  have  been  content  to  remain  with  us;  but  a  few,  who  could 
not  find  an  opportunity  to  gratify  selfish  ambition,  have  soon  found  it 
an  uncomfortable  abiding  place,  and  have  left  vacancies  which 
were  si)eedily  filled  by  more  worth}'  men.  We  might  spend  houi-s 
profitably  in  dwelling  upon  thoughts  suggested  by  the  paper 
and  in  reviewing  our  past  history,  but  the  hour  of  adjournment 
approaches,  and  time  does  not  permit.  We  have  this  assurance, 
judging  by  its  past  activity,  and  by  the  spirit  of  enterprise  and 
progress  engendered  by  the  long  years  of  fellowshij)  and  asso- 
ciated labor,  that  this  Society  will  go  forward  to  still  greater 
achievements,  and  will,  in  the  future,  fulfill  the  highest  hopes  of  its 
founders  and  friends. 
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FACULTY. 

G.  V.  BLACK,  M.D.,  D.D.S., 
Professor  of  Dental  Pathology  and  Therapentics. 

W.  L.  COPELAND,  M.D.,  CM.,  M.K.C.S.,  Eng., 
Professor  of  Anatomy. 

W.  T.  BELFIELD,  M.D., 
Professor  of  Physiology  and  Microscopy. 

LEWIS  L.  McARTHUR,  M.D., 

Professor  of  Chemistry  and  Metallurgy. 

L.  P.  HASKELL,  D.D.S., 

Professor  of  Prosthetic  Dentistry. 

TRUMAN  W.  BROPHY,  M.D.,  D.D.S., 

Professor  of  Oral  Surgery. 

EDMUND  NOYES, 
Professor  of  Operative  Dentistry. 

A.  W.  HARLAN,  M.D.,  D.D.S., 
Professor  of  Materia  Medica  and  Adjunct  Professor  of  Operative  Denti.'<try. 


DEMONSTRATORS. 

J.  W.  WASSALL,  M.D.,  D.D.S., 
Demonstrator  of  Anatomy  and  Lecturer  on  Dental  Anatomy. 

J.  F.  DAVENPORT,  D.D.S., 
Demonstrator  of  Operative  Dentistry. 

W.  V.  GROVE,  D.D.S., 
Demonstrator  of  Prosthetic  Dentistry. 


CLINICAL  INSTRUCTORS. 

JAMES  A.  SWASEY,  CHARLES  H.  THAYER,  D.D.S., 

GEO.  H.  CUSHING,  D.D.S.,  J.  N.  CROUSE,   D.D.S., 

EDGAR  D.  SWAIN,  D.D.S.,  E.  M.  S.  FERNANDEZ. 


FEES. 

THE  FEES  ARE  PAYABLE  IN  ADVANCE. 

Matriculation  fee,       -  -  -  -  -  -      $  5.00 

Tickets  for  the  Course,  -  -  -  -  "5-00 

Demonstration  of  Anatomy,  including  material,  -  -        10.00 

Final  Examination  fee  — fee  not  returnable,  -  •  25.00 

The  ANNUAL  COURSE  will  begin  Wednesday,  October  1st,  1884,  and  continue  until 
March  31st,  1885. 

Announcements,  affording  all  particulars,  are  to  bi-  ol)tained  by  addressing  the  Secretary, 

Dr.   TRUMAN    W.    BROPHY, 

125    State    St.,    CHICAGO. 
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FULL  LINE  OF  THE   MEDICAL  PUBLICATIONS  OF 


\VM.  WOOD  A:  CO.,  New  York. 
O.  P.  PITN.XMS  SONS,  New  York. 
D.  APPLETON   &  CO.,  New  York. 
BERMINGIIAM  &  CO.,  New  York. 
J.  U.  VAIL  &  CO.,  New  York. 
MACMILLAN  &  CO.,  New  York. 


H.  C.  LEA'S  SON  &  CO.,  Phila<lelphla. 
P.  BLAKISTON,  SON  &  CO.,  Phihulelphia. 
J.  B.  LIPPINCOTT  &  CO.,  Philadelphia. 
HOUGHTON,  MIFFLIN  &  CO.,  Boston. 
GEO.  S.  DAVIS,  Detroit. 
HENRI  C.  LEONARD,  Detroit. 


THE    HOMCEOPATHIC    PUBLICATrONS    OF 

BOERICKE  &  TAFEL.  (iROSS  &  DELBRIDGE. 

DUNCAN    BROS.,    and    THE    ENGLISH    HOM(EOPATHIC    PUBLISHEH8. 


ECLECTIC  PUBLICATIONS  OF 
WILSTACH,     BALDWIN    &    CO. 


7ETEBIKAB7  WOBES: 
AMERICAN    AND    FOREIGN. 


English^  Fvcnch  and  COcvmau  iloolis 

IMPOIITEI)  TO   ORDKR  at   REASONABLE    RaTE.«. 

The    PniNciPAi.    New    Foreksn   Books   Received   as    Issi'eii. 


Atiy    Obtainable.    Medical   Book^    American    or    Foreign^    Supplied 

at   the   Lowest   Prices. 


CATALOGUES      FREE. 
When  you  want  any  Meduai.  Books,  or  Information  (ONcebNino  tHkm,  cam.  on  or 

WRITE   TO 


W.  T.   KEENER, 

Exci.rsivET.Y  Medical  Bookseli.ek, 

96  Washington  Street,  CHICAGO. 


ira 


E,  H,  SARGENT  &  CO,, 

Makers  and  Importers  of 

Surgical  Instruments 


^  gHEMIgALS  2 


ik^ 


AND 


Chemical  Apparatus, 

125  J>tatc  <ftvjejet,  ClxicaQO. 


WE  OFFER  TO  THE  DENTAL  PROFESSION 

All  the  New  and  Rare  Remedies  of  Guaranteed  Quality, 

SUCH  AS  THE 

PEROXroE  HYDROGEN,  EUGENOL,  MENTHOL,  EUCALYPTOL,  RESORC'IN,  CHINOLIN, 

PURE  WOOD  CREASOTE,  Etc. 

WE    HAVE    THE 

Largest  Variety  and  Stock  of  Rare  Ebemicals  iij  tbe  Western  States. 

WE  ARE  AGENTS  FOR 

BECK'S  (LONDON)  MICROSCOPES, 

FLETCHER'S  LABORATORY  APPARATUS, 
BATTERSEA  MUFFLES  AND  CRUCIBLES. 

WE   HAVE 

A  LARGE  VARIETY  OF  SURGICAL  SPECIALTIES, 

Including  the  Solid  Metal  HYPODERMIC  SYRINGE,  the  only  Perfect  Syringe  made. 

ALSO, 

CODMAN  &  SHURTLEFF'S 

DENTAL  EXTRACTING  FORCEPS. 

MICROSCOPICAL    MATERIALS,    FOR    MOUNTING,    STAINING    AND     PRESERVING, 

GLASS  SLIPS,  Eto. 


E.  H.  i\^lp  \  CO.,  125  ^TATE  p^U,  tpiK^Q. 
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Caulk's  Filling  Material. 

Caulk's  Diamond  Cement. 

This  Compound  now  stands  without  a  rival. 
From  Three  to   Five  Tears'  Test  by  Leading  JJentists  tJirougJiout  the   World 
has  proved  it  to  be  all  that   has  been  claimed  for  it. 

FOR  MOUNTING  ARTIFICIAL  CROWNS— It  has  been  highly  recommended,  is  non-irritating,  non- 
conductinu,  in  harmony  with  tooth  structure,  has  no  shrinkage  or  expansion,  and  excellent  for 
lining  cavities  and  ca|)ping  pulps. 

It  will  Haudex  in  Water  or  Saliva.  It  does  not  deteriorate  with  age.  We  have  some  over 
three  years  old,  and  it  works  as  nicely  as  when  first  made.    The  litiuid  does  not  crystallize. 

Fillings  that  have  been  standing  in  the  mouth  over  three  years,  in  comparison  with  oth«r 
nlastic  material  in  the  market,  show  not  only  its  siperioritt,  but  it  has  proved  to  be  tnore 
tnaolubl*  than  many  of  the  so-called  insoluble  cements. 

Price  (two  colors),  gray  and  yellow per  package,  $2.00 

"       (one  color),  gray,  yellow,  medium,  light —  „  $1.00 

Caulk's  Par-Excellence  Alloy. 

This  Gold  and  Platisa  Alloy  is  manufactured  on  a  new  principle,  has  won  its  way  into 
popular  favor,  and  now  ranks  among  the  best.  It  saves  teeth  where  others  fail.  By  our  new 
method  of  manufacture  there  is  no  guess-n-ork,  the  molecular  change  is  controlled,  making  each 
and  every  ingot  always  and  absolutely  alike  in  its  properties.— Price,  per  ounce,  $3.00  ;  Price, 
two  ounceB,  $5.00. 

Caulk's  White  Alloy. 

Zinc  enters  largely  into  the  composition  of  nearly  all  (so-called)  White  Amalgams,  and  some 
of  the  salts  of  this  metal  are  very  destructive  to  the  living  matter  of  tooth  substance. 

This  Alloy  contains  no  Zinc  or  Cadmium;  is  of  a  peculiar  grayish-white  color,  and  Ihough 
made  expressly  for  front  teeth,  has  good  edge  strength,  and  will  stand  mastication  anywhere  in 
the  mouth. 

Highly  recommended  in  Conibination  Fillings  of  Gold  and  Amalgam. 

When  properly  iiuinipulated  with  pure  mercury  it  will  retain  its  color  under  all  circumstancee. 
—Price,  per  ounce,  $4.00  ;  Price,  two  ounces,  $7.00. 

Caulk's  Hydraulic  Pebbles. 

This  Cement  differs  from  otliers,  it  bcin^'  in  the  form  of  i)ebbles  or  granules.  It  is  a  chemical 
combination  of  some  of  the  constituents  of  the  natural  tooth,  and  when  properly  manipulated  has 
the  bony-like  characteristics  of  such  materials.  It  is  harder,  tougher  and  stronger;  resists  the 
fluids  of  the  month  to  a  greater  degree,  and  after  tno  years'  trial  is  more  of  an  insolufde  com- 
poiinti  than  most  cements  have  proved  to  be.— Price,  large  package,  $3.00  ;  Price,  small  package, 
$1.50. 

Caulk's  Diamond  Point  Stopping. 

This  form  of  gutta-percha,  having  been  in  the  market  for  several  years,  has  stood  the  greatest 
test  of  all— that  of  time.    It  is  regarded  as  the  best  preparation  of  its  kind  for  filling  t»eth  in  thp 

We  make  three  wrades- Medium  (which  is  our  regular  and  well  known  D.  P.  S.),  Hard  and 
Soft.     Inless  otherwise  ordered  we  always  send  Medium. 

The  Stopping  is  put  up  in  sealed  envelopes,  and  the  Pellets  and  Cylinders  in  sealed  boxbs, 
each  bearing  a  facsimile  of  our  signature.— Price,  in  "g,  I4  and  '  j  ounce  packages,  per  ounce,  $i.0O. 

ALL  OF  CAULK'S  FILLING  MATERIALS  ARE  SOLD  BY  TROY  WEIGHT. 

Caulk's  Dental  Annual,  1883-84. 

A  DenUl  Hand-Book  of  Keference.    Pamphlet  of  fifty  octavo  pages.    Price,  S-t  cents. 


L.  D  Caulk, 


MANUFACTURER  &  PROPRIETOR, 
CAMDEN,  DELAWARE. 
f^'Sold  at  all  Dental  Depots. 
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JOHNSON  &  LUND'S 

Improved  Vulcanizers, 

MERCUEY    BATH,    BRASS    FLASKS,    ETC. 


These  Vulcanizers  are  made  in  tlie  general 
style  of  the  "Whitney."  The  boilers  are  of  extra 
thick  copper,  and  made  much  wider  than  those 
in  ordinary  use.  The  inside  diameter  of  the 
Johnson  &  Lund  Vulcani/er  measures  fully 
4i  inches,  while  the  "Whitney"  and  "Hayes" 
measure  but  4  inches.  The  great  advantage  of 
this  increased  diameter  will  be  appreciated  at  a 
glance,  as  it  enables  the  dentist  to  use  the  largest 
size  of  flasks  when  necessity  demands  it.  That 
the  profession  may  be  thoroughly  satisfied  of  the 
ample  strength  of  these  Vulcanizers,  we  assure 
them  that  each  boiler  has  been  tested  by  and 
sustained  a  hydrostatic  pressure  of  500  lbs.  to 
the  square  inch;  and  as  the  elastic  force  per  lb. 
to  the  square  at  320"  Fahrenheit  (the  degree  at 
which  dental  plates  are  generally  vulcanized),  is 
but  88  lbs.,  our  Vulcanizers  are  capable  of 
resisting  more  than  six  times  the  strain  required. 
But  this  liberality  of  resisting  power  is  no  excuse 
for  carelessness  on  the  part  of  the  operator. 

Johnson  &  Lund's  Improved  Vulcanizers  are 
furnished  with  thermometer,  mercury  bath,  one 
packing  in  place  and  an  extra  piece,  extra  disks 
for  the  safety-valve,  requisite  number  of 
wrenches,  malleable  iron  or  brass  flasks  at  option 
of  purchaser.  When  no  flasks  are  mentioned 
the  brass  ones  will  always  be  sent  with  the 
apparatus.  We  especially  call  attention  to  the 
flasks  furnished  with  these  Vulcanizers.  They 
are  of    the  pattern  known    as    the    ANCHOR 

FLASKS.  Owing  to  their  peculiar  formation,  an  extra  amount  of  room  is 
afforded  for  the  case  to  be  vulcanized,  and  the  bolts  can  be  detached  and 
replaced  with  great  facility,  without  removing  the  screw  from  the  nut. 


Risse»l  for  Kerosene. 


PRICES. 

Two-Case  Vulcauizer,  copper  boiler,  furnished  with  thermometer,  packing,  jacket,  lamp, 
disks  for  safety-valve,  two  flasks  (either  malleable  iron  or  brass,  at  the  option  of  the 
purchaser),  and  wrenches— complete  for  alcohol .$14  (Mj 

Ditto — complete  for  gas 14  01) 

Ditto — with  No.  1  Union  Kerosene  Stove,  in  place  of  gas  or  alcohol  burners— complete  for 

kerosene 1.5  0(l 

Three-Case  Vulcanizer,  copper  boiler,  furnished  with  thermometer,  packing,  jacket,  lamp, 
disks  for  safety-valve,  three  llasks  (either  malleable  iron  or  brass,  at  the  option  of 
the  purchaser),  and  wrenches— complete  for  alcohol 15  (10 

Ditto — complete  for  gas  . .   15  00 

Ditto— with  No.  1  L'nion  Kerosene  Stove,  in  place  of  gas  or  alcohol  l)iiriK'rs— complete  for 

kerosene 16  00 

Note.— We  make  no  allowance  where  Vulcanizers  with  malleable  iron  Hasks  are  ordered  instead 
of  brass  ones. 

JOHNSON  &  LUND, 


620    Race    Street, 

PHILADELPHIA. 


514    Wabash    Avenue, 

CHICAGO. 
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1-EE  Fellows,  Pres.  and  Trcas. 


C.  H.  Ludwk;,  t>ei.ri'tary. 


i\mp  j'cutal  5f|aitiifatlming  €om|jaiiD, 

114  DEARBORN  STREET, 

EHIEAED,      -      -      -      ILLINOIS, 


MAHUFACTniERS    AM»    DEALEK>    I.N    ALL    KISDS    l)K 


H 


r 


1 


'^T 


DD 


H 


ANM)  (*OLE   MANTKAfTirRERS  OF  THE 


EHICflEn  EHLn  FniL 


AND  THE 


GOLD  AND  PLATINA  ALLOY, 


"The  Best  in  the  World. 


BELOW  WE   MENTION  SOME   OF  THE 

&/irhcl«s  «r)  wr)icr)  we   r)<aVe   l\e0uceci   Iqe    nrice 
Since  the  Issue  of  our  List  of  Reductions  m  October,  1883: 


CHICAGO  KUBHER per  Lii. 

CHICAGO  AKTICILATOUS each 

CHICAGO  IKON  FLASKS each 

CHICAGO  TOOTH  POWDEK SO.HO  VEU  lb 10  Lii.  lots. 

GEER'S  TOOTH   POWDER 1.00  per  lb 10  lb.  lots. 

STONE  CIT  ENGINE  POINTS..  i'ER  uoz. 

El  UEKA  AMAL(;AM 5  oiNi  E  lots   

TOWNSEND  AMALGAM 5  ounce  lots 


•  S  2.75 
.  1.50 
.75 
.  7.00 
.  D.OtJ 
.  3.51 
.    II.IK) 


WE  HAVE  ALWAYS  A  CLEAN  AND  WELL  SELECTED  STOCK  OF 

Granite  and  Justi's  Testh. 


(CHlcagci  gcntul  i>tauufuctuviui,ii  (fompiiuiv 
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=©HB  Wilmington 

.  ManufaGturing 

WQ-m2  KIN6  gTREE^F,  WmMIN6JF0]\I,  DEIi. 


Dr.  J.  F.  Frantz,  President. 


Stansbubt  J.  WiLLET,  Secretary  and  Treasurer. 


^      • §4-^ 


This   Campany    CDntimiE   to    dEVDte    their  "best    skill   and   efforts 
tD"wards  improving  the  high  standard  of  their 

uperior   PorGelciin   or  -^rbipiGial  Tsebh). 


RBW  (QOULiDS  op  (©HOIGBST  I^AIPJPBI^N 

ARE   CONSTANTLY  BEING  ADDED  TO   THEIR 

ALREADY  LARGE  AND  VARIED  ASSORTMENT, 

AND 

mder    Mnulds   are   hEing    grEailu    ImprmrEd 

IN  THEIR  ADAPTATION  TO  THE  CAST. 


^IMPROVED  S|H/\IDES  i^  GRE/^T  V'/^RIETY^- 

ARE  BEING  MADE, 

find  constant  attentlaii  Is  'being  given  tn  the 

IMPROVEMENT  OF  THEIR  TEETH 

IN  EVERY  DETAIL. 


BEND  FOR  SAMPLES  HND  FULL  INFORM/iTlON  TO  YOUR  BEALER.  OR   TO 

^THE  WILMINETHN^ 


WILMINGTON, 


DEL. 


13 


J.  G.  Langguth, 


DEALER  IN 


MICROSCOPES 


of  the  best  makers. 

Mounting    Materials 

OF  ALL  DESCRIITIOSS. 

^JPEI^EePJFICON^, 

MP 


1   U  ll 


TV 


Jri  u  u  IJ 


TELESCOPES,    ETC. 


Sole  Wt'stern  Agent  of  Dr.  Suuduth's 

Micro-Tooth       Series,        Bhowing 

"  Dento-Embryonal  Hictology." 

135   Wabash    Avenue, 
Chicago. 

Send  for  Catalogrue. 

EstatUshel  1865. 


DR.  G.  ¥.  BLACK'S  CHART, 


SHOWING 


Ihe  Lines  of  Goslenporinsous  hliMm  of  iho  Teeili, 

PRINTED  ON    STIFF   BOARD,    FURNISHED  WITH   AN   EYELET   TO 
HANG  NEAR  THE   OPERATORS  CHAIR, 

Is  for  Sale  by  %   ILLINOIS  STATE   DENTAL   SOCIETY, 


Sent    by    Mail    on    Receipt   of   25   Cents. 

J.   W.   W ASS  ALL,  Secretary, 

103    State    St.,    CHICAGO. 
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pk  Ben  \  flml  fMiom^  Go. 


Priilers 


AND 


LitliQgra{ilisrs, 


HEADQUARTERS  FOR  EVERYTHING  IN  STAPLE  AND  FANCY 

STATIONERY. 

FINE  POCKET  BOOKS, 

LETTER  CASES,  CARD  CASES  AND  FANCY  LEATHER  GOODS 


IN  GREAT  VARIETY. 


Weddin[g  Stationej^y 


ENGRAVED  OR  PRINTED,  TO  ORDER.     CORRECT  STYLES.      FIRST-CLASS 

WORK.      REASONABLE  PRICES. 


Counting  House  Diaries  now  Ready  for  1885. 

SKEEN  &  STUART  STATIONERY  CO. 

77  Madison  Street, 


Opposite  McVicker's  Theatre. 


^CHICAGO. 
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'■"■^^^jk^'-^ 


Weginning  at  Vienna,  in  iSyj,  where  I  made  my  first  display, 
v^  /  have  received  successively  at  the  Six  World's  Fairs  the 
Highest  Aivard  for  ARTIFICIAL  TEETH;  this  being  the  most 
i;nportant  branch  of  my  business  and  all  that  I  exhibited. 

The  greatest  proof  ever  extended  for  Superiority  to  any  manu' 
faaurer  of  rOBCELAIN  TEETH,  for  their  Strength,  Adaptation 
and  J^atural  Life-like  Appearance,  was  received  by  me  through  the 
(Report  of  the  Judges  ;  Centennial  I Kternational  Exhibition  i8y6. 


-^•v»^- 


*     •  i  -  ^ 


im  THE  srami  mpori  or  the  judees  on  awards  or  sroup  mi 


"  fh.  3>.  ?lus>ti  EXHIBITED  KOTHINS  BDT  TEETH,  Lt  k:,  dlsylax^  tca» 
tsauivtui  in  ioe  extreme.  cJn  cctct,  iraitsluccncu  and  iexture,  ibeu  weze  ail 
wai  cotiid  ve  cles>v:ecl ;  ifoetv  icere  a  laittDJut.  reprcauctlon  o!  ioe  pbiiaictoaicat 
cbazactezistics  ci  ioe  natural,  orqana,  veto  io  iioe  titaiciauai  iesto  aitd  revativelu 
{o  me  entire  ©ct.  0:s'vz  conjorntaticn  icito  reierence  ^o  cicse  and  easu  adap- 
tation to  toe  niaxittaru  arco  ©fDoiced  care|ttl  ©tudu  of  twe  need©  cf  veto  patieitt 
and  operator.  Cbeir  uaricii©  and  numercu©  deriaticn©  pom  nni 
and  outline,  ©imulatinq  ine  izteauiaritie©  of  nature,  ica©  so  per 
tn  toe  wciito  no  ©uepicion  op  weiz  artijiciat  nature  tcoutd  »3  entertained.  Che 
disposition  o|  tocto-materiat  aoas  ©o  smluullu  manaqcd  as  to  ©ecure  toe  Greatest 
amount  o|  strenoto  tcito  toe  least  mtlH;  and  toe  insertion  c|  platinum  pin» 
u>a©  so  arranasd  as  to  tender  tocir  displaceinent  a»v  almost  imposoiute  accident. 


ormitu  oi  arco 
ect  toat  tcoen 


BRANCH 

No.  56  E.  Mim  Street,  CUca^Ov 


PRINCrPAL  DEPOT : 

No.  516  ARGH  STREET,  Philadelphia. 
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Six  WORLD'S  Fair  Medals 

HI&HEST  ORDER  OP   MERIT  AWARDED  FOR  SUPERIORITY 


VIENNA,    CHILI, 
PHILADELPHIA, 

PARIS,    SYDNEY, 


H.  D.  JUSTIv 

IN  COMPETITION 
WITH  THE  BEST  MAKERS 


PORCELAIN  TEETH. 


^'^  *^.^^^ 
^^^ 


.    OT^'tSVX. 
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.^.TEETfiafe 


THE 

Larqcsb  "Sbocl^  and  b[]c  Grcabcsb  Vancby  of  porms  and  Shades 


IN  ADDITION  TO  OUR 

IMMENSE  «TOgK  OF  REGULAR  STYLEg  AND  COLORS 

(The  Fullest  and  Most  Complete  Assortment  akj-where  to  be  pound), 

WE  OFKKR 

Opportunity  for  the  Selection  of  Teeth  adapted  to  almost  any  possible  case  of  deviation  from  ordinary  types. 


WE  CALL  Si'EClAL  ATTKNTlOX  TO 

OUR  MANY  VERY  DESIRABLE  PATTERNS  FOR  PARTIAL  6ASES; 

TO  NRW  PATTKUNS  OK  UlllBKK  AND  CELLILOTD  TKKTU;  TO  OUR  NEW  FORMS  OF 

SK«  'lliiN  U,  TEETH  REPRESENTING  TEMPERAMENTAL  ClIARACTERISTIfS. 

(The  bilious,  nervous,  sanpuineous  and  lynipliatic). 

ALSO, 

TO  OUR  ASSORTMENT  OF  NEW  FORMS  OF  SPECIAL  CONFIGURATION 
In  ("LOSE  Imitation  of  Natural  Dentures; 

TO  oil!    LARGE  AND  VARIED  STOCK  OP  TOOTH  CROWNS 
(Tlic  Honwill-Oiites,  Weston,  Foster, How, Logrnn, Rioltmond,  etc) . 


OP  ALL  OUR 

Vancbics  of  PorGclain  ^ccbf). 

WE  CLAIM  TUAT,  IN  SHAPE,  COLOR,  TEXTURE,  TRANSLUCENCY,  LIGHTNESS, 

VARIETY  OF  ANATOMICAL  PECULIARITIES, 

RANCJE  OF  ADAPTAHILITY  AND  TRUTHFULNESS  TO  NATURE, 

THEY  SIRPASS  ALL  OTHER  MAKES, 

And  that,  when  Weight  and  Bulk  are  considered. 
They  are  the  Strongest  Made. 


^Thc  S,  S.  Wblhc  Dcphal  MFg.  Go.l^ 

■    Philadelphia,  New  York,       -       Boston, 

Chicago,        -       Brooklyn. 


1«2 


l^'^-' 


DK.  EUGENE  S.  TALBOT'S  IRREGULARITIES. 

Editor  of  Archives  : — 

In  looking  over  the  Revised  Statutes  of  the  L^nited  States,  page 
957,  I  find  that  a  citizen  of  the  United  States,  or  a  resident  there- 
in, wTu)  shall  he  the  authoi\  inventor,  designer,  or  proprietor  of 
any  book,  can  obtain  a  copy  right  by  simply  delivering  at  the 
office  of  the  Libriarian  of  Congress  at  Washington  a  printed 
copy  of  the  title  of  a  book,  or  a  description  of  the  painting,  draw- 
ing, etc.  No  oath  is  required  as  to  originality  or  usefulness. 
The  title  of  the  book,  with  the  presumed  author's  name  attached, 
is  all  that  is  required  to  secure  to  the  applicant  the  title  of  author. 
Thus  any  man  devoid  of  delicacy  and  honor  can  ransack  the 
Dental  Journals  and  the  Society  Transactions,  garble  the  texts 
of  essays,  reproduce  the  illustrations  with  impunity,  and  then 
give  them  to  the  world  as  his  own.  The  law  of  copy-right  does 
not  require  the  supposed  author  of  a  book  to  give  the  dates  of 
society  transactions  or  the  journals  from  which  he  culled  the  ma- 
terial to  compile  his  book,  nor  is  it  necessary  in  obtaining  a  copy- 
right, that  the  supposed  author  give  the  names  of  the  persons 
that  wrote' the  essays  and  produced  the  drawings,  that  he  appro- 
priates. The  title  of  the  book  is  all  that  is  required  to  obtain  a 
copy-right  and  secure  to  him  the  title  of  author.  Members  of 
societies  who  furnish  the  papers  tliat  compose  the  transactions 
have  no  recourse  in  law  after  their  labors  are  given  to  the 
public.  But  the  law  does  not  del)ar  the  original  author  from 
using  his  own  published  essays  and  engravings  at  any  future 
time,  nor  will  the  law  prevent  the  original  author  from  call- 
ing attention  to  the  engravings  and  text  })ublislied  as  the  result 
of  Dr.  Talbot's  labors  and  research. 

In  the  meantime,  it  remains  to  be  seen  how  far  respectable 
publishing  houses  will  allow  themselves  to  l)e  imposed  on  ;  and 
how  far  dental  societies  will  allow  their  published  transactions 
to  be  prostituted  to  private  interests  without  rebuke.  Canmdt 
the  Illinois  State  Dental  Society   Transactions  of  ISSIt.^  pages 

mi  to  U6. 

John  J.  R.  Patrick. 
Belleville,   Ills. 
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